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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid consumption 
state detector capable of suppressing the effect of noise to 
avoid the erroneous detection of the residual amount of a 
liquid. 

SOLUTION: The liquid consumption state detector is 
equipped with a vibration part at least partially exposed to a 
housing space for housing a liquid and vibratory with respect 
to the housing space and a piezoelectric element capable of 
vibrating the vibration part on the basis of a drive signal and 
generating a back electromotive force signal by the vibration 
of the vibration part. Liquid consumption state detection part 
detects a liquid consumption state on the basis of the back 
electromotive force from the piezoelectric element The liquid 
consumption state detection part has a digital signal forming 
circuit part for forming a digital signal on the basis of the back 
electromotive force signal and a detection circuit part having 
a clock signal detecting a liquid consumption state on the 
basis of the digital signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While it is possible to vibrate the oscillating section based on the oscillating section which 
can vibrate, and a driving signal to the hold space concerned while at least a part is exposed to the 
hold space in which a liquid is held The liquid consumption condition detecting element which detects 
a liquid consumption condition based on the back EMF signal from the piezoelectric device which 
generates the back EMF signal, and a piezoelectric device by vibration of the oscillating section, A 
preparation and a liquid consumption condition detecting element are a liquid consumption condition 
detector characterized by having the digital signal generation circuit section which generates the 
digital signal based on the back EMF signal, and the detector section which has the clock signal which 
detects a liquid consumption condition based on a digital signal. 

[Claim 2] The digital signal generation circuit section is a liquid consumption condition detector 
according to claim 1 characterized by being prepared near the piezoelectric device and not using a 
clock signal. 

[Claim 3] The digital signal generation circuit section is a liquid consumption condition detector 
according to claim 1 or 2 characterized by generating the back EMF signal and the pulse signal of an 
abbreviation same frequency as a digital signal based on the back EMF signal. 
[Claim 4] The digital signal generation circuit section is a liquid consumption condition detector 
according to claim 3 with which the signal amplified [ reference voltage ] in the amplifier amplified as a 
core and the amplifier in the electrical-potential-difference generation section which generates 
reference voltage, and the back EMF signal is characterized by having the comparator which 
compares whether it is [ Low ] High and outputs a comparison result as a pulse signal to reference 
voltage. 

[Claim 5] The detector section is a liquid consumption condition detector according to claim 3 or 4 
characterized by measuring the frequency of the back EMF signal based on the pulse signal generated 
by the digital signal generation circuit section. 

[Claim 6] The detector section is a liquid consumption condition detector according to claim 5 
characterized by measuring the frequency of the back EMF signal based on the numeric value which 
has the counter which measures the count of vibration of the predetermined time of a pulse signal, 
and was measured by the counter concerned. 

[Claim 7] The detector section is a liquid consumption condition detector according to claim 5 
characterized by measuring the frequency of the back EMF signal based on the time amount which 
has the clock counter for a pulse signal to measure time amount while only the count of 
predetermined vibrates, and was measured by the clock counter concerned. 

[Claim 8] The part exposed to the liquid hold space of the oscillating section is a liquid consumption 
condition detector according to claim 1 to 7 characterized by seeing from a liquid hold space side and 
having become a symmetrical configuration. 

[Claim 9] A piezoelectric device is a liquid consumption condition detector according to claim 8 
characterized by being a location based on [ of the part exposed to the liquid hold space of the 
oscillating section ] abbreviation, and fixing the liquid hold space side of the oscillating section 
concerned to the opposite side. 

[Claim 10] The part exposed to the liquid hold space of the oscillating section is a liquid consumption 
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condition detector according to claim 8 or 9 which sees from a liquid-container inside side and is 
characterized by being circular. 

[Claim 11] The oscillating direction of a piezoelectric device is a liquid consumption condition detector 
according to claim 1 to 10 characterized by being an abbreviation perpendicular to the part exposed 
to the liquid hold space of the oscillating section. 

[Claim 12] The liquid container characterized by having the wall which divides the hold space for 
holding a liquid, and a liquid consumption condition detector according to claim 1 to 11. 
[Claim 13] The liquid container according to claim 12 characterized by having further the storage 
section which memorizes the liquid consumption condition detected by the liquid consumption 
condition detector. 

[Claim 14] While it is possible to vibrate the oscillating section based on the oscillating section which 
can vibrate, and a driving signal to the hold space concerned while at least a part is exposed to the 
hold space in which a liquid is held The piezoelectric device which generates the back EMF signal by 
vibration of the oscillating section, and the wall which divides the hold space for holding a liquid, The 
liquid container which ****, and the liquid consumption condition detecting element which detects a 
liquid consumption condition based on the back EMF signal from a piezoelectric device, It connects 
with a liquid container and has the liquid consumption body section which consumes the liquid held in 
the liquid container. A liquid consumption condition detecting element Liquid consumption equipment 
characterized by having the digital signal generation circuit section which generates the digital signal 
based on the back EMF signal, and the detector section which has the clock signal which detects a 
liquid consumption condition based on a digital signal. 

[Claim 15] The digital signal generation circuit section is liquid consumption equipment according to 
claim 14 which is the near location of a piezoelectric device and is characterized by being installed in 
a liquid container. 

[Claim 16] Liquid consumption equipment according to claim 14 or 15 characterized by having further 
the control circuit section which controls consumption actuation of the liquid in the liquid 
consumption body section based on the liquid consumption condition of the liquid container detected 
by the liquid consumption condition detecting element. 

[Claim 17] Liquid consumption equipment according to claim 14 or 15 characterized by having the 
storage section which memorizes the liquid consumption condition detected by the liquid consumption 
condition detector, and the control circuit section which controls consumption actuation of the liquid 
in the liquid consumption body section based on the liquid consumption condition of the liquid 
container memorized by the storage section. 

[Claim 18] The detector section is liquid consumption equipment according to claim 16 or 17 
characterized by being prepared near the control circuit section and not using a clock signal. 
[Claim 19] The control unit characterized by being the control unit which controls a liquid 
consumption condition detector according to claim 1, giving a driving signal to a piezoelectric device, 
and making a liquid consumption condition detecting element detect a liquid consumption condition. 
[Claim 20] The record medium which recorded the program which it performs [ program ] according to 
the computer system containing at least one computer, and makes said computer system realize a 
control unit according to claim 19 and in which computer read is possible. 

[Claim 21] The record medium which recorded the program which the instruction which controls the 
2nd program which operates on the computer system containing at least one computer is included 
[ program ], it performs [ program ] according to said computer system, and said 2nd program is 
controlled [ program ], and makes said computer system realize a control unit according to claim 19 
and in which computer read is possible. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By detecting change of an acoustic impedance, this invention is divided and 
relates to the liquid consumption condition detector which can detect the consumption condition of 
liquids, such as ink, by detecting change of resonance frequency 
[0002] 

[Description of the Prior Art] In the ink jet recording device, the ink jet recording head which has a 
pressure generating means to pressurize a pressure generating room, and the nozzle orifice which 
makes an ink droplet the pressurized ink and carries out the regurgitation is carried in carriage. 
[0003] It consists of ink jet recording devices possible [ continuation of printing ] by continuing 
supplying the ink in an ink tank to a recording head through passage. The ink tank is constituted as a 
removable cartridge which a user can exchange easily, when ink is consumed. 

[0004] Conventionally, there are an approach of software integrating the amount of ink attracted by 
the number of regurgitation of the ink droplet in a recording head or maintenance as a management 
method of ink consumption of an ink cartridge, and managing ink consumption by count a method of 
managing the time of specified quantity consumption of the ink actually being carried out by attaching 
the electrode for oil-level detection in an ink cartridge, etc. 

[0005] However, there are the following problems in the approach of software integrating the number 
of regurgitation and the amount of ink of an ink droplet and managing ink consumption on count In a 
head, some which have weight variation are in a regurgitation ink droplet Although image quality is not 
affected, in consideration of the case where it accumulates, a margin is given and the ink cartridge is 
filled up. Therefore, the problem that ink remains by the margin depending on an individual arises. 
[0006] As for the approach of on the other hand managing the time of ink being consumed with an 
electrode, the amount of real of ink is detectable. For this reason, an ink residue is manageable with 
high dependability. However, since it depends for detection of the oil level of ink on the conductivity 
of ink, the class of detectable ink is limited or the seal structure of an electrode may be complicated. 
Moreover, as an ingredient of an electrode, since noble metals also with high corrosion resistance with 
sufficient conductivity are used, the manufacturing cost of an ink cartridge usually increases. 
Furthermore, since it is necessary to equip with two electrodes, a production process will increase 
and a manufacturing cost will increase as a result 
[0007] 

[Problem(s) to be Solved by the Invention] The application for patent No. 147052 [ 2000 to ] is 
indicating the piezoelectric device and module object which could detect the liquid residue correctly 
and made complicated seal structure unnecessary and with which a liquid container is equipped that 
the above-mentioned technical problem should be solved. Moreover, the application for patent No. 
146966 [ 2000 to ] is indicating the detection control circuit which may be used for such a 
piezoelectric device and a module object 

[0008] This artificer did the knowledge of saying [ that the mistaken liquid residue detection will be 
made ] in the detection control circuit by the application for patent No. 146966 [ 2000 to ], when the 
effect of a noise existed. 

[0009] This invention is made in consideration of such a point, and aims at offering the liquid 
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consumption condition detector which can avoid the liquid residue detection which controlled and 

mistook the effect of a noise. 

[0010] 

[Means for Solving the Problem] While at least a part exposes this invention to the hold space in 
which a liquid is held While it is possible to vibrate the oscillating section based on the oscillating 
section which can vibrate, and a driving signal to the hold space concerned The liquid consumption 
condition detecting element which detects a liquid consumption condition based on the back EMF 
signal from the piezoelectric device which generates the back EMF signal, and a piezoelectric device 
by vibration of the oscillating section, A preparation and a liquid consumption condition detecting 
element are liquid consumption condition detectors characterized by having the digital signal 
generation circuit section which generates the digital signal based on the back EMF signal, and the 
detector section which has the clock signal which detects a liquid consumption condition based on a 
digital signal. 

[0011] In order that according to this invention the digital signal generation circuit section may 
generate the digital signal based on the back EMF signal and the detector section may detect a liquid 
consumption condition based on the digital signal concerned, signal processing in the detector section 
turns into digital processing, and it is hard to be influenced by the noise. 

[0012] Since the back EMF signal which is an analog signal may be immediately changed into a digital 
signal when the digital signal generation circuit section is prepared near the piezoelectric device and 
does not use a clock signal especially, it is much more hard to be influenced by the noise. 
[0013] The digital signal generation circuit section generates the back EMF signal and the pulse signal 
of an abbreviation same frequency as a digital signal for example, based on the back EMF signal. The 
signal amplified [ reference voltage ] in the amplifier amplified as a core and the amplifier in the 
electrical-potential-difference generation section in which the digital signal generation circuit section 
generates reference voltage, and the back EMF signal compares whether it is [ Low ] High to 
reference voltage, and, more specifically, may have the comparator which outputs a comparison result 
as a pulse signal. 

[0014] Or the signal amplified [ reference voltage / 1st ] in the amplifier amplified as a core and the 
amplifier in the electrical-potential-difference generation section in which the digital signal generation 
circuit section generates the 1st reference voltage and the 2nd reference voltage higher than the 1st 
reference voltage, and the back EMF signal compares whether it is [ Low ] High to the 2nd reference 
voltage, and may have the comparator which outputs a comparison result as a pulse signal. In this 
case, in the condition before vibrating the oscillating section based on a driving signal, it will 
distinguish, if the output of a comparator is fixed at Low and the effect of a noise is small, and if the 
output of a comparator is fixed and there is, the effect of a noise can be distinguished, if large. [ no ] 
[0015] Or the signal amplified [ reference voltage / 1st ] in the amplifier amplified as a core and the 
amplifier in the electrical-potential-difference generation section in which the digital signal generation 
circuit section generates the 1st reference voltage and the 2nd reference voltage lower than the 1st 
reference voltage, and the back EMF signal compares whether it is [ Low ] High to the 2nd reference 
voltage, and may have the comparator which outputs a comparison result as a pulse signal. In this 
case, in the condition before vibrating the oscillating section based on a driving signal, it will 
distinguish, if the output of a comparator is fixed at High and the effect of a noise is small, and if the 
output of a comparator is fixed and there is, the effect of a noise can be distinguished, if large. [ no ] 
[0016] The detector section measures the frequency of the back EMF signal based on the pulse signal 
generated by for example, the digital signal generation circuit section. Since the frequency of the back 
EMF signal is equivalent to the resonance frequency of the matter in hold space, it can detect a liquid 
consumption condition simply and correctly by this. 

[0017] The detector section has the counter which measures the count of vibration of the 
predetermined time of a pulse signal, and, specifically, measures the frequency of the back EMF signal 
based on the numeric value measured by the counter concerned. 

[0018] Or the detector section has the clock counter for a pulse signal to measure time amount while 
only the count of predetermined vibrates, and measures the frequency of the back EMF signal based 
on the time amount measured by the clock counter concerned. 

[0019] In addition, preferably, the part exposed to the liquid hold space of the oscillating section is 
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seen from a liquid hold space side, and serves as a symmetrical configuration. And preferably, a 
piezoelectric device is a location based on [ of the part exposed to the liquid hold space of the 
oscillating section ] abbreviation, and is being fixed to the opposite side with the liquid hold space side 
of the oscillating section concerned. 

[0020] Especially the part preferably exposed to the liquid hold space of the oscillating section is seen 
from a liquid-container inside side, and is circular. 

[0021] Moreover, the oscillating direction of a piezoelectric device serves as an abbreviation 
perpendicular preferably to the part exposed to the liquid hold space of the oscillating section. 
[0022] In addition, the liquid container (for example, ink cartridge) equipped with the liquid 
consumption condition detector which has either of the above descriptions, and the wall which divides 
the hold space for holding a liquid is also a candidate for protection in this case. 

[0023] In this case, as for a liquid container, it is desirable to have further the storage section which 
memorizes the liquid consumption condition detected by the liquid consumption condition detector. 
[0024] Furthermore, liquid consumption equipment (for example, ink jet recording device) equipped 
with the liquid consumption body section which consumes the liquid container which has the above 
descriptions, and the liquid which is connected to a liquid container and held in the liquid container is 
also a candidate for protection in this case. 

[0025] Or while at least a part is exposed to the hold space in which a liquid is held While it is possible 
to vibrate the oscillating section based on the oscillating section which can vibrate, and a driving 
signal to the hold space concerned The piezoelectric device which generates the back EMF signal by 
vibration of the oscillating section, and the wall which divides the hold space for holding a liquid, The 
liquid container which ****, and the liquid consumption condition detecting element which detects a 
liquid consumption condition based on the back EMF signal from a piezoelectric device, It connects 
with a liquid container and has the liquid consumption body section which consumes the liquid held in 
the liquid container. A liquid consumption condition detecting element The liquid consumption 
equipment characterized by having the digital signal generation circuit section which generates the 
digital signal based on the back EMF signal, and the detector section which has the clock signal which 
detects a liquid consumption condition based on a digital signal is also a candidate for protection in 
this case. 

[0026] In this case, as for the digital signal generation circuit section, it is desirable to be installed in a 
liquid container in the near location of a piezoelectric device. 

[0027] Moreover, as for liquid consumption equipment, it is desirable to have further the control 
circuit section which controls consumption actuation of the liquid in the liquid consumption body 
section based on the liquid consumption condition of the liquid container detected by the liquid 
consumption condition detecting element. 

[0028] Or as for liquid consumption equipment, it is desirable to have further the storage section 
which memorizes the liquid consumption condition detected by the liquid consumption condition 
detector, and the control circuit section which controls consumption actuation of the liquid in the 
liquid consumption body section based on the liquid consumption condition of the liquid container 
memorized by the storage section. 

[0029] Furthermore, it is the control unit which controls the liquid consumption condition detector 
which has either of the above descriptions, and the control unit characterized by giving a driving signal 
to a piezoelectric device and making a liquid consumption condition detecting element detect a liquid 
consumption condition is also a candidate for protection in this case. 

[0030] Each element means of the aforementioned control unit or a control unit may be realized by 
the computer system. 

[0031] Moreover, the record medium which recorded the program and the program concerned for 
realizing each equipment or each means on the computer system and in which computer read is 
possible is also a candidate for protection in this case. 

[0032] Here, although it can be recognized as a record medium as simple substances, such as a floppy 
(trademark) disk, the network which makes others and various signals spread is also included 
[0033] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail through the gestalt of 
implementation of invention. Not all the combination of the description of the following operation 
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gestalten that do not limit invention concerning a claim and are explained in the operation gestalt is 
necessarily indispensable for the solution means of invention. 

[0034] The underlying concept of this invention is using an oscillating phenomenon, and is detecting 
the condition (the existence of the liquid in a liquid container, the amount of a liquid, the water level of 
a liquid, the class of liquid, and the presentation of a liquid being included) of the liquid in a liquid 
container. 

[0035] Some approaches can be considered as the concrete detection approach of the condition of 
the liquid in the liquid container using an oscillating phenomenon. For example, an elastic wave is 
generated to the interior of a liquid container with an elastic wave generating means, and there is a 
method of detecting the medium in a liquid container and change of the condition by receiving the 
reflected wave reflected with an oil level or the wall which counters. Moreover, there is also the 
approach of detecting change of an acoustic impedance from the oscillation characteristic of the 
vibrating body. 

[0036] There is the approach of detecting change of an acoustic impedance by detecting resonance 
frequency or the back EMF wave amplitude by vibrating the oscillating section of the piezoelectric 
device or actuator which has a piezoelectric device as an approach of using change of an acoustic 
impedance, and measuring after that back EMF produced by the residual vibration which remains in 
the oscillating section. Or the impedance characteristic or admittance property of a liquid is measured 
with impedance analyzers, such as a measurement machine, for example, a propagation circuit etc., 
and there is the approach of measuring change by the frequency of the current value when giving a 
current value, an electrical-potential-difference value change, or vibration to a liquid or an electrical- 
potential-difference value. 

[0037] Hereafter, the detail of the principle of operation of a piezoelectric device or an actuator is 
explained. Drawing 1 and drawing 2 show the detail and equal circuit of an actuator 106 which are 1 
operation gestalt of a piezoelectric device. 

[0038] This actuator 106 detects change of an acoustic impedance at least, and is used for the 
approach of detecting the consumption condition of the liquid in a liquid container. Change of an 
acoustic impedance is detected by detecting resonance frequency by residual vibration especially, and 
it is used for the approach of detecting the consumption condition of the liquid in a liquid container. 
[0039] Drawin g j (A) is the expansion top view of an actuator 106. Drawing 1 (B) shows the B-B 
cross section of an actuator 106. D rawing 1 (C) shows the C-C cross section of an actuator 106. 
Furthermore, drawing 2 (A) and drawing 2 (B) show the equal circuit of an actuator 106. Moreover, 
drawjng 2 (C) and drawing 2 (D) show the circumference containing the actuator 106 when ink is filled 
in the ink cartridge, respectively, and its equal circuit, and drawing 2 (E) and drawing 2 (F) show the 
circumference containing the actuator 106 in case there is no ink into an ink cartridge, respectively, 
and its equal circuit. 

[0040] The substrate 178 with which an actuator 106 has the opening 161 of a circle configuration in 
the center mostly, The diaphragm 176 arranged in one field (henceforth a front face) of a substrate 
178 so that opening 161 may be covered, The piezo-electric layer 160 arranged at the front-face side 
of a diaphragm 176, and the up electrode 164 and the lower electrode 166 which inserts the piezo- 
electric layer 160 from both, It has the auxiliary electrode 172 which is arranged between the up 
electrode terminal 168 electrically combined with the up electrode 164, the lower electrode terminal 
170 electrically combined with the lower electrode 166, and the up electrode 164 and the up electrode 
terminal 168, and combines both electrically. 

[0041] The piezo-electric layer 160, the up electrode 164, and the lower electrode 166 have a circular 
part as each principal part. And each circular part of the piezo-electric layer 160, the up electrode 
164, and the lower electrode 166 forms the piezoelectric device. 

[0042] A diaphragm 176 is formed in the front face of a substrate 178 so that opening 161 may be 
covered. 

[0043] A cavity 162 is formed of opening 161, the part of the facing diaphragm 176, and the opening 
161 of a substrate 178. With the piezoelectric device, the field (henceforth a rear face) of the 
substrate 178 of the opposite side faces the method of the inside of a liquid container. Thereby, the 
cavity 162 is constituted so that a liquid may be contacted, in addition, even if a liquid enters in a 
cavity 162, a liquid does not leak to the front-face side of a substrate 178 — as — a diaphragm 176 - 
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- a substrate 1 78 — receiving — liquid — it is attached densely. 

[0044] The lower electrode 166 is located in the front face (a liquid container is the field of the 
opposite side) of a diaphragm 176. The core of a circular part and the core of opening 161 which are 
the principal part of the lower electrode 166 are attached so that it may be mostly in agreement. In 
addition, the area of the circular part of the lower electrode 166 is set up so that it may become 
smaller than the area of opening 161. 

[0045] On the other hand, the piezo-electric layer 160 is arranged at the front-face side of the lower 
electrode 166 so that the core of the circular part and the core of opening 161 may be mostly in 
agreement (formation). In this case, the area of the circular part of the piezo-electric layer 160 is set 
up so that it may become larger than the area of the circular part of the lower electrode 166 smaller 
than the area of opening 161. 

[0046] On the other hand, it is arranged at the front-face side of the piezo-electric layer 160 so that 
the core of a circular part and the core of opening 161 that the up electrode 164 is the principal part 
may be mostly in agreement (formation). The area of the circular part of the up electrode 164 is set 
up so that it may become larger than the area of the circular part of the lower electrode 166 smaller 
than the area of the circular parts of opening 161 and the piezo-electric layer 160. 
[0047] Therefore, the principal part of the piezo-electric layer 160 has structure inserted and 
crowded from a front-face and rear-face side, respectively by the principal part of the up electrode 
164, and the principal part of the lower electrode 166. Thereby, the deformation drive of the piezo- 
electric layer 160 may be carried out effectively. The circular part which is each principal part of the 
piezo-electric layer 160, the up electrode 164, and the lower electrode 166 forms the piezoelectric 
device in an actuator 106. 

[0048] As mentioned above, such a piezoelectric device is in contact with the diaphragm 176. 
Moreover, opening 161 has the largest area among the circular parts of the circular parts of the 
circular part of the up electrode 164, and the piezo-electric layer 160, and the lower electrode 166, 
and opening 161. The oscillating field which actually vibrates among diaphragms 176 for such structure 
is determined by opening 161. 

[0049] Moreover, a diaphragm 176 is easier to vibrate according to each area of the circular parts of 
the circular part of the up electrode 164 and the piezo-electric layer 160 and the circular part of the 
lower electrode 166 being smaller than the area of opening 161. 

[0050] Furthermore, the circular part of the lower electrode 166 is smaller among the circular part of 
the lower electrode 166 electrically connected with the piezo-electric layer 160, and the circular part 
of the up electrode 164. Therefore, the circular part of the lower terminal 166 determines the part 
which generates the piezo-electric effect among the piezo-electric layers 160. 
[0051] The core of the circular parts of the piezo-electric layer 160 which forms a piezoelectric 
device, the up electrode 164, and the lower electrode 166 corresponds with the core of opening 161 
mostly, moreover, the core of the opening 161 of a circle configuration of determining the vibrating 
part of a diaphragm 176 — the whole of an actuator 106 — it is mostly located at the core. 
Therefore, the core of the oscillating section of an actuator 106 is mostly in agreement with the core 
of an actuator. 

[0052] Furthermore, since the principal piece of a piezoelectric device and the vibrating part of a 
diaphragm 176 have a circular configuration, the oscillating section of an actuator 106 is a 
symmetrical configuration to the core of an actuator 106. 

[0053] To the core of an actuator 106, since the oscillating section is a symmetrical configuration, it 
does not excite an unnecessary vibration which may be produced from the asymmetry of structure. 
For this reason, the detection precision of resonance frequency improves. 

[0054] Furthermore, since the oscillating section is a symmetrical configuration to the core of an 
actuator 106, manufacture is easy and can make small dispersion in the configuration for every 
piezoelectric device. Therefore, dispersion in the resonance frequency for every piezoelectric device 
becomes small. 

[0055] Moreover, since the oscillating section is an isotropic configuration, in the case of adhesion, it 
is hard to be influenced of dispersion in immobilization, and a liquid container can be pasted equally. 
That is, the mounting nature to the liquid container of an actuator 106 is good. 

[0056] Furthermore, since it has a configuration with the circular vibrating part of a diaphragm 176, in 
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the resonance mode of the residual vibration of the piezo-electric layer 160, the resonance mode of a 
low degree, for example, primary, becomes dominant That is, a single peak appears in the resonance 
mode of residual vibration. Therefore, since a peak and a noise are clearly distinguishable, resonance 
frequency is clearly detectable. 

[0057] Moreover, by enlarging area of the vibrating part of the diaphragm 176 of a circular 
configuration, the difference of the back EMF wave amplitude and the amplitude of the resonance 
frequency by the existence of a liquid becomes large, and can improve the precision of detection of 
resonance frequency further. 

[0058] The variation rate by vibration of a diaphragm 1 76 is farther [ than the variation rate by 
vibration of a substrate 178 ] large. That is, an actuator 106 has the two-layer structure of the small 
(it is hard to displace by vibration) substrate 178 of compliance, and the large (it is easy to displace 
by vibration) diaphragm 176 of compliance. The variation rate of a diaphragm 176 can be enlarged 
according to this two-layer structure, certainly being fixed to a liquid container by the substrate 178. 
For this reason, the difference of the back EMF wave amplitude and the amplitude of the resonance 
frequency by the existence of a liquid becomes large, and the precision of detection of resonance 
frequency can be improved. 

[0059] Furthermore, since the compliance of a diaphragm 176 is large, attenuation of vibration 
becomes small and the precision of detection of resonance frequency can be improved. 
[0060] Moreover, the knot of vibration of an actuator 106 is located the periphery section of a cavity 
162, i.e., near the edge of opening 161. 

[0061] The up electrode terminal 168 is formed in the front-face side of a diaphragm 176 so that it 
may connect with the up electrode 164 electrically through an auxiliary electrode 172. On the other 
hand, the lower electrode terminal 170 is formed in the front-face side of a diaphragm 176 so that it 
may connect with the lower electrode 166 electrically. Since the up electrode 164 is formed in the 
front-face side of the piezo-electric layer 160, it needs to have a level difference equal to the sum of 
the thickness of the piezo-electric layer 160, and the thickness of the lower electrode 166 while 
connecting with the up electrode terminal 168. It is difficult to form this level difference only with the 
up electrode 164. Even if it is possible to form a level difference in a loan only with the up electrode 
164, the connection condition of the up electrode 164 and the up electrode terminal 168 becomes 
weak, and there is risk of cutting. Then, the up electrode 164 and the up electrode terminal 168 are 
connected, using an auxiliary electrode 172 as an auxiliary member. It becomes possible for the piezo- 
electric layer 160 and the up electrode 164 to serve as structure supported by the auxiliary electrode 
172, and to be able to obtain a desired mechanical strength, and to ensure connection between the up 
electrode 164 and the up electrode terminal 168 by doing in this way. 

[0062] In addition, the oscillating field which faces a piezoelectric device and the piezoelectric device 
of the diaphragms 176 is the oscillating section which actually vibrates in an actuator 106. Moreover, 
as for the member contained in an actuator 106, being formed in one is desirable by being calcinated 
mutually. By forming an actuator 106 in one, the handling of an actuator 106 becomes easy. 
[0063] Furthermore, an oscillation characteristic may improve by raising the reinforcement of a 
substrate 178. That is, by raising the reinforcement of a substrate 178, only the oscillating section of 
an actuator 106 vibrates and any parts other than the oscillating section do not vibrate among 
actuators 106. Moreover, in order for any parts other than the oscillating section of an actuator 106 
not to vibrate, while making the piezoelectric device of an actuator 106 thinly and small in addition to 
raising the reinforcement of a substrate 178, it is also effective to make a diaphragm 176 thin. 
[0064] It is desirable to use PZT (PZT), the PZT lanthanum (PLZT), or the lead loess piezoelectric 
film that does not use lead as an ingredient of the piezo-electric layer 160. As an ingredient of a 
substrate 178, it is desirable to use a zirconia or an alumina. Moreover, it is desirable to use the same 
ingredient as a substrate 178 for a diaphragm 176. Metals, such as the ingredient which has 
conductivity, for example, gold, silver, copper, platinum, aluminum, and nickel, can be used for the up 
electrode 164, the lower electrode 166, the up electrode terminal 168, and the lower electrode 
terminal 170. 

[0065] The actuator 106 constituted as mentioned above is applicable to the container which holds a 
liquid. For example, the container which held the penetrant remover for washing the ink cartridge and 
ink tank which are used for an ink jet recording apparatus, or a recording head can be equipped. 
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[0066] The predetermined location of a liquid container is equipped with the actuator 106 shown in 
drawing 1 and drawing 2 so that the liquid with which a cavity 162 is held in a liquid container may be 
contacted. When the liquid is fully held in the liquid container, the inside of a cavity 162 and its 
outside are filled by the liquid. 

[0067] If the liquid of a liquid container is consumed and an oil level descends below to the stowed 
position of an actuator, or it will be in the condition that a liquid does not exist in a cavity 162, on the 
other hand, a liquid remains only in a cavity 162 and it will be in the condition that a gas exists on the 
outside. 

[0068] An actuator 106 detects the difference of an acoustic impedance as it is [ originating in 
change of this condition, and ] few. By it, an actuator 106 can detect whether it is in the condition 
that the liquid is fully held in the liquid container, or it is in the condition that a certain liquid more 
than fixed was consumed. Furthermore, an actuator 106 can also detect the class of liquid in a liquid 
container. 

[0069] Here, the principle of the oil-level detection by the actuator is explained. In order to detect 
change of the acoustic impedance of a medium, the impedance characteristic or admittance property 
of a medium is measured. A propagation circuit can be used when measuring an impedance 
characteristic or an admittance property. A propagation circuit impresses the periodic electrical 
potential difference of the fixed amplitude to a medium, and measures the current which changes the 
frequency and flows to a medium. Or a propagation circuit supplies the periodic current of the fixed 
amplitude to a medium, changes the frequency, and measures the electrical potential difference of a 
medium. The current value or electrical-potential-difference value change measured by the 
propagation circuit shows change of an acoustic impedance. Moreover, change of the frequency fm 
from which a current value or an electrical-potential-difference value serves as the maximum or the 
minimum also shows change of an acoustic impedance. 

[0070] Apart from the above-mentioned approach, an actuator 106 can detect change of the acoustic 
impedance of a liquid using change of resonance frequency. Resonance frequency is detectable by 
measuring back EMF produced by the residual vibration which remains in the oscillating section, after 
the oscillating section of an actuator vibrates. The above piezoelectric devices can be used in this 
case. 

[0071] The aforementioned piezoelectric device generates back EMF by the residual vibration which 
remains in the oscillating section of an actuator. The magnitude of back EMF changes with the 
amplitude of the oscillating section of an actuator. Therefore, detection is so easy that the amplitude 
of the oscillating section of an actuator is large. Moreover, the period from which the magnitude of 
back EMF changes changes with the frequency of the residual vibration in the oscillating section of an 
actuator. That is, the frequency of the oscillating section of an actuator is equivalent to the frequency 
of back EMF. Here, resonance frequency says the frequency in the resonance state with the medium 
which touches the oscillating section and the oscillating section of an actuator. 

[0072] In order to obtain resonance frequency fs, the Fourier transform of the wave acquired by the 
back EMF measurement in case the oscillating section and a medium are the resonance state is 
carried out. Since vibration of an actuator is accompanied not by deformation of only an one direction 
but by various deformation, such as a deflection and expanding, it has various frequencies including 
resonance frequency fs. Therefore, the Fourier transform of the wave of back EMF in case a 
piezoelectric device (oscillating section) and a medium are the resonance state is carried out, and 
resonance frequency fs is judged by specifying the most dominant frequency component. 
[0073] In the frequency fm at the time of being the minimum, the admittance of a medium changes in 
the maximum or an impedance slightly to resonance frequency fs with dielectric loss or mechanical 
losses of a medium etc. However, since time and effort is taken, generally deriving resonance 
frequency fs from the frequency fm surveyed uses a frequency fm instead of resonance frequency fs. 
Here, an actuator 106 can detect an acoustic impedance at least in inputting the output of an 
actuator 106 into a propagation circuit. 

[0074] In addition, it is proved to be the approach of measuring resonance frequency fs by experiment 
by measuring the approach of measuring the impedance characteristic or admittance property of a 
medium, and measuring a frequency fm, and back EMF produced by residual vibration vibration in the 
oscillating section of an actuator that there is almost no difference in the resonance frequency 



http:/ / www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgLejje 



2007/07/20 



JP,2002-156270,A [DETAILED DESCRIPTION] 



8/39 5? 



specified as be alike. 

[0075] The oscillating field of an actuator 106 is a part which constitutes the cavity 162 determined 
by opening 161 among diaphragms 176. When the liquid is fully held in the liquid container, in a cavity 
162, a liquid is filled and the oscillating field touches the liquid in a liquid container. On the other hand, 
when there is no enough liquid into a liquid container, an oscillating field does not contact a liquid in 
contact with the liquid which remained in the cavity in a liquid container, but contacts a gas or a 
vacuum. 

[0076] The cavity 162 is formed in the actuator 106 of this invention. Thereby, it can design so that 
the liquid in a liquid container may remain in the oscillating field of an actuator 106. The reason is as 
follows. 

[0077] Although there is an oil level of the liquid in a liquid container caudad depending on [ stowed 
position / of an actuator ] whenever [ installation location / to the liquid container of an actuator 
106 /, or setting-angle 1 a liquid may adhere to the oscillating field of an actuator. In detecting the 
existence of a liquid only from the existence of the liquid in an oscillating field, the liquid which 
adheres to the oscillating field of an actuator in this way bars exact detection of the existence of a 
liquid. 

[0078] for example, the time of the condition that there is an oil level caudad rather than the stowed 
position of an actuator — both-way migration of carriage etc. — a liquid container — rocking — a 
liquid — a wave — inside, if a drop adheres to an oscillating field, an actuator will make a judgment 
which if liquids of enough are in a liquid container mistook. 

[0079] So, in an actuator 106, even if it is the case where the liquid remains to the oscillating field and 
an oil level is [ a liquid container rocks and ] choppy by preparing a cavity positively so that the 
existence of a liquid may be detected correctly, malfunction of an actuator can be prevented. Thus, 
malfunction can be prevented by using the actuator which has a cavity. 

[0080] Moreover, as shown in drawing 2 (E), there is no liquid into a liquid container and let the case 
where the liquid remains in the cavity 162 of an actuator 106 be the threshold of the existence of a 
liquid. That is, there is no liquid around a cavity 162 and it judges that he has no ink when there are 
few liquids in a cavity than this threshold, a liquid is around a cavity 162, and when there are more 
liquids than this threshold, it is judged as those with ink. 

[0081] For example, when the side attachment wall of a liquid container is equipped with an actuator 
106, the case where the liquid in a liquid container is below the stowed position of an actuator is 
judged to have no ink, and the case where the liquid in a liquid container is above the stowed position 
of an actuator is judged to be those with ink. 

[0082] Thus, by setting up a threshold, even if it is a time of the ink in a cavity drying and ink being 
lost, it can judge that he has no ink, and even if ink adheres to a cavity again in the shake of carriage 
etc. at the place whose ink in a cavity was lost it can be judged that he has no ink (since a threshold 
is not exceeded). 

[0083] Here, the actuation and the principle which detect the condition of the liquid in a liquid 
container are explained from the resonance frequency of the medium and the oscillating section of an 
actuator 106 which are obtained by measurement of back EMF, referring to drawing 1 and drawing 2 . 
[0084] In an actuator 106, an electrical potential difference is impressed to the up electrode 164 and 
the lower electrode 166 through the up electrode terminal 168 and the lower electrode terminal 170, 
respectively. For this reason, electric field arise into the part pinched by the up electrode 164 and the 
lower electrode 166 among the piezo-electric layers 160. The piezo-electric layer 160 deforms by this 
electric field. When the piezo-electric layer 160 deforms, the oscillating field of the diaphragms 176 
oscillates flexurally. After the piezo-electric layer 160 deforms, flexural oscillation remains in the 
oscillating section of an actuator 106 for the time being. 

[0085] Residual vibration is the free vibration of the oscillating section of an actuator 106, and a 
medium. Therefore, the resonance state of the oscillating section after impressing an electrical 
potential difference, and a medium can be easily acquired by making into pulse shape or a square 
wave the electrical potential difference impressed to the piezo-electric layer 160. Residual vibration is 
vibration of the oscillating section of an actuator 106, and is accompanied by deformation of the 
piezo-electric layer 160. For this reason, the piezo-electric layer 160 generates back EMF. This back 
EMF is detected through the up electrode 164, the lower electrode 166, the up electrode terminal 168, 
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and the lower electrode terminal 170. Resonance frequency can be specified according to detected 
back EMF. Based on this resonance frequency, the condition of the liquid in a liquid container is 
detectable. 

[0086] Generally, it is resonance frequency fs. fs=1/(2xpix(MxCact) 1/2) (formula 1) 

It is come out and expressed. Here, M is the sum of the inertance Mact of the oscillating section, and 

addition inertance M\ Cact is the compliance of the oscillating section. 

[0087] Drawing 1 (C) is the sectional view of the actuator 106 when ink does not remain in a cavity 
162 in this example. Drawing 2 (A) and drawing 2 (B) are the oscillating section of the actuator 106 
when ink does not remain in a cavity, and the equal circuit of a cavity 162. 

[0088] Mact should ** the product of the thickness of the oscillating section, and the consistency of 
the oscillating section in the area of the oscillating section, and should show it to a detail at drawing 2 
(A). Mact=Mpzt+Melectrode1+Melectrode2+Mvib (formula 2) 
It is expressed. 

[0089] Here, Mpzt ** the product of the thickness of the piezo-electric layer 160 and the consistency 
of the piezo-electric layer 160 in the oscillating section in the area of the piezo-electric layer 160. 
Melectrodel ** the product of the thickness of the up electrode 164 and the consistency of the up 
electrode 164 in the oscillating section in the area of the up electrode 164. Melectrode2 ** the 
product of the thickness of the lower electrode 166 and the consistency of the lower electrode 166 in 
the oscillating section in the area of the lower electrode 166. Mvib ** the product of the thickness of 
a diaphragm 176 and the consistency of a diaphragm 176 in the oscillating section in the area of the 
oscillating field of a diaphragm 176. 

[0090] However, although each area of the oscillating field of the piezo-electric layer 160, the up 
electrode 164, the lower electrode 166, and a diaphragm 176 has the above size relation so that Mact 
can be computed from the thickness, the consistency, and area as the whole oscillating section, the 
minute thing of the difference of a mutual area is desirable. 

[0091] Moreover, as for parts other than the circular part which are those principal parts, in this 
example, it is desirable in the piezo-electric layer 160, the up electrode 164, and the lower electrode 
166 that it is so minute that it can ignore to the principal part. Therefore, in an actuator 106, Mact is 
the sum of each inertance of the up electrode 164, the lower electrode 166, the piezo-electric layer 
160, and the oscillating field of the diaphragms 176. Moreover, Compliance Cact is the compliance of 
the part formed of the up electrode 1 64, the lower electrode 1 66, the piezo-electric layer 1 60, and the 
oscillating field of the diaphragms 176. 

[0092] In addition, although d rawing 2 (A), drawin g 2 (B), drawing 2 (D), and drawing 2 (F) show the 
oscillating section of an actuator 106, and the equal circuit of a cavity 162, in these equal circuits, 
Cact shows the compliance of the oscillating section of an actuator 106. Cpzt, Celectrodel and 
Celectrode2, and Cvib show the compliance of the piezo-electric layer 160 in the oscillating section, 
the up electrode 164, the lower electrode 166, and a diaphragm 176, respectively. Cact is expressed 
with the following formulas 3. 

1 /Cact=(1 /Cpzt)+(1 /Celectrodel )+(1 /Celectrode2) 
+ 1-/Cvib (formula 3) 

From a formula 2 and a formula 3, drawing 2 (A) can also be expressed like drawing 2 (B). 
[0093] Compliance Cact expresses the volume of the medium which can be received according to the 
deformation when putting a pressure on an unit area. That is, Compliance Cact expresses the ease of 
carrying out of deformation. 

[0094] A liquid is fully held in a liquid container and drawing 2 (C) shows the sectional view of the 
actuator 106 in case the liquid is filled around the oscillating field of an actuator 106. A liquid is fully 
held in a liquid container and M'max of drawing 2 (C) expresses the maximum of an addition inertance 
(what **(ed) the additional mass (mass which affects vibration of an oscillating field) by the square of 
area) in case the liquid is filled around the oscillating field of an actuator 106. M'max is M'max= 
(pixrho/(2xk3)) x (2x(2xkxa) 3/(3xpi))/(pixa 2) 2. (formula 4) (a is [ the consistency of a medium and k 
of the radius of the oscillating section and rho ] the wave numbers.) It is expressed. 
[0095] In addition, a formula 4 is materialized when the radius a of the oscillating field of an actuator 
106 is circular. Addition inertance M' is an amount which shows that the mass of the oscillating 
section is increasing seemingly by the medium near the oscillating section. As shown in a formula 4, 
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M'max changes with the radius a of the oscillating section, and the consistencies rho of a medium a 
lot. 

[0096] Wave number k k~2x pixfact/c (formula 5) 

(fact is the resonance frequency of the oscillating section.) c It is the rate of the sound which spreads 
the inside of ** and a medium. It is expressed. 

[0097] A liquid is fully held in a liquid container and drawing 2 (D) shows the oscillating section of the 
actuator 106 in the case of being drawing 2 (C) with which the liquid is filled around the oscillating 
field of an actuator 106, and the equal circuit of a cavity 162. 

[0098] Although the liquid of a liquid container is consumed and drawing 2 (E) does not have a liquid 
around the oscillating field of an actuator 106, in the cavity 162 of an actuator 106, the sectional view 
of the actuator 106 when the liquid remains is shown. 

[0099] A formula 4 is a formula showing the greatest inertance M'max determined from the 
consistency rho of ink etc., when the liquid is filled by the liquid container. Generally addition 
inertance M' when the liquid a liquid is around the oscillating field of an actuator 106 on the other 
hand, the liquid in a liquid container being consumed and remaining in a cavity 162 is permuted by the 
gas or the vacuum is M'= rhoxt/S. (formula 6) 

It can express (in detail the formula 8 below-mentioned reference). Here, t is the thickness of the 
medium in connection with vibration. S is the area of the oscillating field of an actuator 106. case the 
radius a of an oscillating field is circular — S=pixa 2 it is . 

[0100] Therefore, addition inertance M' follows a formula 4, when a liquid is fully held in a liquid 
container and the liquid is filled around the oscillating field of an actuator 106. On the other hand, a 
liquid is consumed, and a formula 6 is followed when the liquid around the oscillating field of an 
actuator 106 is permuted by the gas or the vacuum, a liquid remaining in a cavity 162. 
[0101] Here, although the liquid of a liquid container is consumed and there is no liquid around the 
oscillating field of an actuator 106 like drawing 2 (E), addition inertance NT when the liquid remains in 
the cavity 162 of an actuator 106 is made into M'cav for convenience, and is distinguished from 
addition inertance M'max in case the liquid is filled around the oscillating field of an actuator 106. 
[0102] Although the liquid of a liquid container is consumed and drawing 2 (F) does not have a liquid 
around the oscillating field of an actuator 106, in the cavity 162 of an actuator 106, the oscillating 
section of the actuator 106 in the case of being drawing 2 (E) in which the liquid remains, and the 
equal circuit of a cavity 162 are shown. 

[0103] Here, the parameters related to the condition of a medium are the consistency rho of a 
medium, and thickness [ of a medium ] t in a formula 6. When the liquid is fully held in the liquid 
container, a liquid contacts the oscillating section of an actuator 106. On the other hand, when the 
liquid is not fully held in the liquid container, a liquid remains inside a cavity or a gas or a vacuum 
contacts the oscillating section of an actuator 106. The surrounding liquid of an actuator 106 is 
consumed and addition inertance MVar in the process which shifts to M'cav of drawing 2 (E) changes 
with the hold conditions of the liquid in a liquid container from M'max of drawing 2 (C) in connection 
with thickness t of the consistency rho of a medium and a medium changing. Thereby, resonance 
frequency fs also changes. Therefore, the hold condition (existence) of the liquid in a liquid container 
is detectable by specifying resonance frequency fs. 

[0104] As shown in drawing^ (E), when it considers as t=d here and M'cav is expressed using a 
formula 6, depth d of a cavity is substituted for t of a formula 6, and it is M'cav=rhoxd/S. (formula 7) 
It becomes. 

[0105] Moreover, if a medium is a liquid with which classes differ mutually, since a consistency rho 
changes with differences in a presentation, addition inertance M' differs from resonance frequency fs. 
Therefore, the class of liquid is detectable by specifying resonance frequency fs. 
[0106] Drawing 3 (A) is a graph which shows relation with the resonance frequency fs of the amount 
of the ink in an ink tank, ink, and the oscillating section. Here, ink is explained as one example of a 
liquid. An axis of ordinate shows resonance frequency fs, and an axis of abscissa shows the amount of 
ink. When an ink presentation is fixed, resonance frequency fs rises with the fall of an ink residue. 
[0107] When ink is fully held in an ink container and ink is filled around the oscillating field of an 
actuator 106, the maximum addition inertance M'max serves as a value expressed to a formula 4. On 
the other hand, when ink is not filled around the oscillating field of an actuator 106, ink being 
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consumed and a liquid remaining in a cavity 1 62, it is addition inertance MVar. It is computed by the 
formula 6 based on thickness t of a medium. The process in which ink is consumed gradually is also 
detectable by t in a formula 6 being small in d (referring to drawing 1 (B)) of the cavity 162 of the 
actuator 106 with which a liquid remains since it is the thickness of the medium in connection with 
vibration, namely, making a substrate 178 thin enough (refer to draw ing 2 (C)). Here, tink considers as 
the thickness of the ink in connection with vibration, and sets tink-max to tink in M'max. 
[0108] For example, an actuator 106 is arranged almost horizontally to the oil level of ink on the base 
of an ink cartridge. In this case, if ink is consumed and the oil level of ink becomes below the height of 
tink-max from an actuator 106, MVar will change with formulas 6 gradually and resonance frequency 
fs will change with formulas 1 gradually. Therefore, as long as the oil level of ink is within the limits of 
t, as for an actuator 106, the consumption condition of ink is detectable gradually. 
[0109] Or an actuator 106 may be arranged almost perpendicularly by the side attachment wall of an 
ink cartridge to the oil level of ink. In this case, if ink is consumed and the oil level of ink arrives at the 
oscillating field of an actuator 106, addition inertance M' will decrease with the fall of water level. 
Thereby, resonance frequency fs increases gradually by the formula 1. Therefore, as long as the oil 
level of ink is within the limits of diameter 2a (refer to drawing 2 (O) of a cavity 162, as for an 
actuator 106, the consumption condition of ink is detectable gradually. 

[01 10] The curve X of drawing 3 (A) expresses relation with the resonance frequency fs of the 
amount of the ink held in the ink tank the case where the cavity 162 of the actuator 106 arranged on 
the base is made shallow enough, and at the time of making greatly enough or long the oscillating field 
of the actuator 106 arranged at the side attachment wall, ink, and the oscillating section. While the 
amount of the ink in an ink tank decreases, he can understand signs that the resonance frequency fs 
of ink and the oscillating section changes gradually. 

[011 1] The case where the process in which ink is consumed gradually is detectable in a detail is a 
case where both the liquids and gases from which a consistency differs mutually exist, and it is 
concerned with vibration, in the circumference of the oscillating field of an actuator 106 more. While 
liquids decrease in number, a gas increases the medium on the circumference of an oscillating field of 
an actuator 106, and in connection with vibration, as ink is consumed gradually. 

[01 12] For example, it is the case where an actuator 106 is horizontally arranged to the oil level of ink, 
and is tink. When smaller than tink-max, the medium in connection with vibration of an actuator 106 
contains both ink and a gas. Therefore, when the condition of having become below M'max of a 
formula 4 is expressed with the additional mass of ink and a gas using the area S of the oscillating 
field of an actuator 106, it is. M -M'air+M'ink= rho airxtair/S+rho inkxtink/S (formula 8) 
It becomes. Here, M'air is the inertance of air and M'ink is the inertance of ink rhoair is the 
consistency of air and rhoink is the consistency of ink. tair is the thickness of the air in connection 
with vibration, and tink is the thickness of the ink in connection with vibration. 

[0113] When the actuator 106 is arranged almost horizontally to the oil level of ink as liquids decrease 
in number among the media in connection with the vibration in the circumference of an oscillating field 
of an actuator 106 and a gas increases, tair increases and tink decreases. By it, MVar decreases 
gradually and resonance frequency increases gradually. Therefore, the amount of the ink which 
remains in an ink tank, or the consumption of ink is detectable. In addition, in a formula 7, it is the 
formula of only the consistency of a liquid because the case of being so small that the consistency of 
air being disregarded is assumed to the consistency of a liquid. 

[01 14] When the actuator 106 is arranged almost perpendicularly to the oil level of ink, the media in 
connection with vibration of an actuator 106 are considered to be the field of only ink, and the equal 
circuit (not shown) of juxtaposition of the medium in connection with vibration of an actuator 106 with 
a gaseous field among the oscillating fields of an actuator 106. If the medium in connection with 
vibration of an actuator 106 sets area of the field of only ink to Sink and the medium in connection 
with vibration of an actuator 106 sets area of a gaseous field to Sair 1/M'=1/M air+1/M'ink=Sair/ 
(rhoairxtair) +Sink/(rhoinkxtink) (formula 9) 
It becomes. 

[0115] In addition, a formula 9 is applied when ink is not held at the cavity of an actuator 106. It is 
M'cav of M* and a formula 7 according to a formula 9 about an addition inertance in case ink is held at 
the cavity of an actuator 106. It is calculable with the sum. 
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[01 16] Vibration of an actuator 106 cannot detect the process in which ink decreases in number 
gradually, when the actuator 106 is arranged on the base with extent with the depth slightly smaller 
than tink-max in which ink remains, since it changes to the depth (d) in which ink remains from the 
depth of tink-max. In this case, it detects that the amount of ink changed from oscillating change of 
the actuator in the slight amount change of ink to depth d which remains from tink-max. Moreover, 
since oscillating change of an actuator when the path of opening (cavity) is small, while it is arranged 
on a side face, and passing opening is a minute amount, it is difficult to detect the amount of ink of a 
passage process, and a liquid ink side detects a top [ opening ] or the bottom. 

[01 17] For example, the curve Y of drawing 3 (A) shows relation with the resonance frequency fs of 
the amount of the ink in the ink tank in the case of a small circular oscillating field, ink, and the 
oscillating section. Between the differences Q of the amount of ink before and after the oil level of 
the ink in an ink tank passes through the stowed position of an actuator, signs that the resonance 
frequency fs of ink and the oscillating section is changing violently are shown. From this, it is 
detectable in an ink tank whether ink is carrying out specified quantity survival in binary. 
[01 18] Since the method of detecting the existence of a liquid using an actuator 106 detects the 
existence of ink because a diaphragm 176 contacts a liquid and directly, compared with the approach 
of calculating the consumption of ink with software, its detection precision is high. Furthermore, 
although the approach conductivity detects the existence of ink using an electrode may be influenced 
according to the attaching position of the electrode to a liquid container, and the class of ink, the 
approach of detecting the existence of a liquid using an actuator 106 is hard to be influenced 
according to the attaching position of the actuator 106 to a liquid container, and the class of ink. 
[0119] Furthermore, since the both sides of an oscillation and detection of the existence of a liquid 
can be carried out using the single actuator 106, as compared with the approach of carrying out 
oscillation and detection of the existence of a liquid using a different sensor, the number of the 
sensors attached in a liquid container can be decreased. Therefore, a liquid container can be 
manufactured cheaply. In addition, it is desirable that it is [ sound / which an actuator 106 generates 
working ] quiet by setting the oscillation frequency of the piezo~electric layer 160 as a non-audible 
field. 

[0120] Dr awing 3 (B) shows an example of relation with the resonance frequency fs of the 
consistency of ink, ink, and the oscillating section. Here, ink is explained as an example of a liquid, and 
"ink **" and ''ink sky" mean two relative conditions, and do not mean the so-called ink full condition 
and ink, and a condition. As shown in drawing 3 (B), when an ink consistency is high, since an addition 
inertance becomes large, resonance frequency fs falls. That is, resonance frequency fs changes with 
classes of ink Therefore, in case it is re-filled up with ink by measuring resonance frequency fs, it can 
check whether the ink in which consistencies differed is mixed. That is, the ink tank which holds the 
ink in which classes differ mutually is discriminable. 

[0121] Then, when the size and the configuration of a cavity are set up so that a liquid may remain in 
the cavity 162 of an actuator 106 even if the liquid in a liquid container is the state of the sky, the 
conditions which can detect the condition of a liquid correctly are explained in full detail. If the 
condition of a liquid can be detected when the liquid is filled in the cavity 162, an actuator 106 can 
detect the condition of a liquid, even if it is the case where the liquid is not filled in the cavity 162. 
[0122] Resonance frequency fs is a function of Inertance M. Inertance M is the sum of the inertance 
Mact of the oscillating section, and addition inertance M\ Here, addition inertance M' is related to the 
condition of a liquid. Addition inertance M' is an amount which shows that the mass of the oscillating 
section is increasing seemingly by the medium near the oscillating section. That is, the increment of 
the mass of the oscillating section by what (the inertance in connection with vibration increases) a 
medium is seemingly absorbed for by vibration of the oscillating section is said. 

[0123] Therefore, M'cav M'max in a formula 4 When large, all the media absorbed seemingly are liquids 
which remain in a cavity 162. Therefore, it is the same as the condition that the liquid is filled in the 
liquid container. In this case, the medium in connection with vibration is M'max. Since it does not 
become small, change is undetectable even if ink is consumed. 

[0124] On the other hand, when M'cav is smaller than M' max in a formula 4, the medium absorbed 
seemingly is the gas or vacuum in the liquid which remains in a cavity 162, and a liquid container. 
Since M' changes unlike the condition that the liquid is filled in the liquid container at this time, 
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resonance frequency fs changes. Therefore, an actuator 106 can detect the condition of the liquid in a 
liquid container. 

[0125] That is, the liquid in a liquid container is the state of the sky, and when a liquid remains in the 
cavity 162 of an actuator 106, the conditions on which an actuator 106 can detect the condition of a 
liquid correctly are that M'cav is smaller than M'max. In addition, condition M'max>M'cav to which an 
actuator 106 can detect the condition of a liquid correctly is not concerned with the configuration of 
a cavity 162. 

[0126] Here, it is M'cav. It is the mass inertance of the liquid of a capacity almost equal to the 
capacity of a cavity 162. Therefore, M'rnax >M'cav From inequality, an actuator 106 can express the 
conditions which can detect the condition of a liquid correctly as conditions for the capacity of a 
cavity 162. For example, when the radius of the opening 161 of the cavity 162 of a circle configuration 
is set to a and the depth of a cavity 162 is set to d, it is M'max>rhoxd/pi a2. (formula 10) 
It comes out. When a formula 10 is developed, it is a/d>3xpi/8. (formula 11) 

The conditions to say are searched for. Therefore, if it is the actuator 106 which has the cavity 162 
which are the radius a of the opening 161 which fills a formula 11, and depth [ of a cavity 162 ] d, 
even if the liquid in a liquid container is the state of the sky and it is the case where a liquid remains 
in a cavity 162, the condition of a liquid can be detected, without incorrect— operating. 
[0127] In addition, when the configuration of a cavity 162 is circular, a formula 10 and a formula 11 are 
restricted and are materialized. The formula of M'max which corresponds when the configuration of a 
cavity 162 is not circular is used, and it is pia2 in a formula 10. If it calculates by replacing with the 
area, the relation between dimensions, such as width of face of a cavity and die length, and the depth 
can be drawn. 

[0128] In addition, it can be said that the approach of measuring back EMF generated in an actuator 
106 by residual vibration has detected change of an acoustic impedance at least since addition 
inertance M' also influences an acoustic-impedance property. 

[0129] Moreover, according to this example, back EMF which an actuator 106 generates vibration and 
generates in an actuator 106 by subsequent residual vibration is measured. However, it is not 
necessarily required for the oscillating section of an actuator 106 to give vibration to a liquid by its 
vibration by driver voltage. That is, if it vibrates with the liquid of a certain range in contact with it 
even if the oscillating section does not oscillate itself, the piezo-electric layer 160 will bend and will 
deform. This deflection deformation generates the back EMF electrical potential difference, and 
transmits that back EMF electrical potential difference to the up electrode 164 and the lower 
electrode 1 66. The condition of a medium may be detected by using this phenomenon. For example, it 
may set to an ink jet recording apparatus, and the condition of an ink tank or the ink of the interior 
may be detected using vibration around the oscillating section of the actuator generated with the 
reciprocating motion of the carriage by the scan of the print head at the time of printing. 
[0130] Drawing 4 (A) Drawing 4 (B) and drawing 4 (C) show the wave of the residual vibration of an 
actuator 106 after vibrating an actuator 106, and the measuring method of residual vibration, the ink in 
the stowed position level of the actuator 106 in an ink cartridge — the upper and lower sides of water 
level are detectable with frequency change of the residual vibration after an actuator 106 oscillates, 
and change of the amplitude. Drawi ng 4 (A) Or in dra wing 4 (C), an axis of ordinate shows the 
electrical potential difference of back EMF generated by the residual vibration of an actuator 106, and 
an axis of abscissa shows time amount By the residual vibration of an actuator 106, it is dr awing 4 
(A). Or as shown in drawing 4 (C), the wave of the analog signal of an electrical potential difference 
occurs. Next, an analog signal is changed into the digital numeric value corresponding to the 
frequency of a signal. In the example shown in drawin g 4 (A) thru/or drawing 4 (C), the time amount 
which four pulses to 8 pulse eye produce from 4 pulse eye of an analog signal is measured. 
[0131] More, in a detail, after an actuator 106 oscillates, the count which crosses the predetermined 
reference voltage set up beforehand from a low-battery side to a high-voltage side is counted. And 
the digital signal which set the between from four counts to eight counts to High is generated, and the 
time amount from four counts to eight counts is measured by the predetermined clock pulse. 
[0132] Drawing 4 (A) is a wave in case a liquid ink side is in a high order rather than the stowed 
position level of an actuator 106. On the other hand, drawi ng 4 (B) is a wave in case there is no ink in 
the stowed position level of an actuator 106. When drawing 4 (A) is compared with drawing 4 (B), in 
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drawing_4 ( A X a ******** understands the time amount from four counts to eight counts from 
^awjpJ£_4 (B). A paraphrase changes the time amount from four counts to eight counts by the 
existence of ink. The consumption condition of ink is detectable using a difference of this time 
amount. 

[0133] After vibration of an actuator 106 is stabilized, it counts for beginning measurement from 4 
count eye of an analog wave. What it was presupposed that it is from 4 count eye is a mere example, 
and may count from the count of arbitration. Here, the signal from 4 count eye to 8 count eye was 
detected, and the time amount from 4 count eye to 8 count eye is measured by the predetermined 
clock pulse. It can ask for resonance frequency based on this time amount. For example, a clock pulse 
is a pulse of a clock equal to the clock for controlling the semiconductor memory attached in an ink 
cartridge. Moreover, there is no need of measuring the time amount to 8 count eye, and it may be 
counted to the count of arbitration. In drawing 4 , although the time amount from 4 count eye to 8 
count eye is measured, according to the circuitry which detects a frequency, the time amount in a 
different counting interval may be detected. 

[0134] For example, when fluctuation of the amplitude of a peak is small, in order the quality of ink is 
stable, and to gather the rate of detection, you may ask for resonance frequency by detecting the 
time amount from 4 count eye to 6 count eye. Moreover, the quality of ink is unstable, and when 
fluctuation of the amplitude of a pulse is large, in order to detect residual vibration correctly, the time 
amount from 4 count eye to 12 count eye may be detected. 

[0135] Moreover, the wave number of the voltage waveform of back EMF within a predetermined 
period may be counted as other examples (not shown). It can ask for resonance frequency also by 
this approach. More, after an actuator 106 oscillates, in a detail, only a predetermined period 
generates the digital signal which is High, and the count which crosses predetermined reference 
voltage from a low-battery side to a high-voltage side in the predetermined period concerned is 
counted in it The existence of ink is detectable by measuring the number of counts. 
[0136] Furthermore, the back EMF wave amplitudes differ by the case where there are not a case 
where ink is filled in the ink cartridge, and ink into an ink cartridge so that drawin g 4 (A) and d rawing 4 
(B) may be compared and understood. Therefore, the consumption condition of the ink in an ink 
cartridge may be detected by measuring the back EMF wave amplitude, without asking for resonance 
frequency. 

[0137] Top-most vertices and drawing 4 (B) of the back EMF wave [ detail ] of drawing 4 (A) more 
Reference voltage is set up between the top-most vertices of the back EMF wave. When only a 
predetermined period generates the digital signal which is High and the back EMF wave crosses 
reference voltage for it after the actuator 106 oscillated, it is judged that there is no ink. When the 
back EMF wave does not cross reference voltage, it is judged that there is ink 
[0138] Drawing 4 (C) shows the example which measured the time amount from 4 count eye of the 
pulse shape shown in drawing 4 (A) using the predetermined clock pulse to 8 count eye. In this 
drawing, the clock pulse has appeared by five counts from 4 count eye before 8 count eye (in fact, 
although the clock pulse for 200 counts appears from 100 counts, in order to simplify explanation 
here, few clock pulses explain). Since a clock pulse is a pulse which has a fixed period, it can measure 
time amount by counting the number of a clock pulse. It can ask for resonance frequency by 
measuring the time amount of a before [ from 4 count eye / 8 count eye ]. As for a clock pulse, it is 
desirable to have a period shorter than the period of the back EMF wave, for example, if about 400kHz 
of resonance frequency becomes, it is desirable that it is a clock pulse with high frequencies, such as 
16 etc.MHz. 

[0139] Drawing 5 shows the configuration of the recording device control section 2000 for controlling 
an ink jet recording device by an actuator 106 detecting change of an acoustic impedance based on 
the result which detected the consumption condition of the liquid in a liquid container 1, and was 
detected. 

[0140] The record device-control section 2000 gives the electrical potential difference which drives 
an actuator 106 to the actuator 106 with which the liquid container 1 was equipped, and is equipped 
with the liquid consumption condition detecting element 1 200 which detects the consumption 
condition of a liquid from change of the acoustic impedance which an actuator 106 detects as a 
result, and the control circuit section 1500 which control a recording apparatus based on the 
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detection result of the liquid existence which the liquid consumption condition detecting element 1200 
outputs. 

[0141] The control circuit section 1500 is further equipped with the control section 1400 which 
controls the recording device actuation control section 1402 based on the detection result of the 
liquid existence which the liquid consumption condition detecting element 1200 outputs, and the 
recording device actuation control section 1402 which controls actuation of a recording device based 
on directions of a control section 1400. The control circuit section 1500 is further equipped with the 
presentation processing section 1404 by which the actuation is controlled by the recording device 
actuation control section 1402, the printing actuation control section 1406, the ink supplement 
processing section 1408, the cartridge message-exchange section 1410, the print-data storage 
processing section 1412, and the printing data storage section 1414. 

[0142] Although the record device control section 2000 may be formed in the interior of an ink jet 
recording apparatus, the function of a part of record device control section 2000 may be prepared 
outside. For example, the function of the control circuit section 1500 may be given to external 
devices, such as a computer connected to the recording device. Furthermore, the function of a part 
of recording device control section 2000 may be stored in a record medium as a program, and may be 
supplied. When the function of a part of recording device control section 2000 is improved later by 
supplying the function of a part of recording device control section 2000 to the computer connected 
to the recording device as a program in which it was stored by the record medium, the program which 
performs the newest function easily can be stored in the storage of a computer, and actuation of a 
recording device can always be controlled using the newest function. 

[0143] Moreover, the function of a part of record device control section 2000 may be transmitted to 
the terminal of the computer connected to a recording apparatus through a telecommunication circuit 
as a program from information processors, such as a server. In this case, the newest function can 
come to hand from a server through a telecommunication circuit easily, and can be stored in the 
storage of a computer, and, thereby, a recording device can always perform the newest function. 
[0144] The liquid consumption condition detecting element 1200 drives an actuator 106, and detects 
the existence of the liquid in a liquid container 1 from change of an acoustic impedance. For example, 
the liquid consumption condition detecting element 1200 has the measuring circuit section 800 which 
measures, back EMF, for example, the electrical-potential-difference value, which the actuator 106 
generated by residual vibration, and the detector section 1100 which outputs the signal with which the 
existence of the liquid in a liquid container 1 is expressed based on back EMF which the measuring 
circuit section 800 measured. 

[0145] The measuring circuit section 800 is arranged near the actuator 106 in a liquid container 1, and 
has the driver voltage generation section 850 which generates the driver voltage which drives an ' 
actuator 106. The actuator 106 with which the liquid container 1 was equipped drives, and is oscillated 
by the driver voltage generated by the driver voltage generation section 850. As for an actuator 106, 
after a drive oscillation continues vibrating. By this residual vibration, actuator 106 self generates 
back EMF. The measuring circuit section 800 changes the wave-like analog signal of back EMF which 
the actuator 106 generated into the digital signal which has the same frequency, and outputs it to the 
digital circuit section 900. 

[0146] By arranging the measuring circuit section 800 near the actuator 106, the distance and time 
amount transmitted even to the measuring circuit section 800 have the short back EMF signal (analog 
signal) which an actuator 106 generates. That is, the distance and time amount which receives a noise 
have the short back EMF signal which is an analog signal. Moreover, the digital signal after being 
changed in the measuring circuit section 800 is notably strong to a noise as compared with an analog 
signal. The effect of the noise to the back EMF signal is notably mitigable with the above. 
Furthermore, the degree of freedom of wiring after measuring circuit section 800 may be raised. 
[0147] The detector section 1100 has the digital circuit section 900 which measures the time amount 
spent on vibration of the predetermined pulse number of the digital signal which the measuring circuit 
section 800 outputted, and the liquid existence judging section 1000 which judges the existence of a 
liquid based on the time amount which the digital circuit section 900 counted. 

[0148] In this example, as the digital circuit section 900 is shown in drawing 4 (A) and draw ing 4 (B), 
from 4 count eye in the pulse shape which the measuring circuit section 800 outputted to 8 count eye 
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outputs the signal of High. Furthermore, as shown in drawing 4 (C), the digital circuit section 900 
counts the pulse number of a predetermined clock pulse (it has a period shorter than the period of 
the back EMF wave) in the period which is High from 4 count eye in the above-mentioned digital 
signal to 8 count eye. At counting the pulse number of the clock pulse which has a fixed period, the 
time amount from 4 count eye to 8 count eye can be measured. For example, at drawing 4 (C), a clock 
pulse exists by five counts and can compute time amount by multiplying five counts by the period of a 
clock pulse. 

[0149] Here, although the clock pulse of a low frequency is made into an example and explained in 
order to simplify explanation, a clock pulse with high frequencies, such as 16 etc.MHz, is used in fact. 
Based on the counted value which the digital circuit section 900 outputted, the liquid existence 
judging section 1000 judges the existence of the liquid in a liquid container 1, and outputs a judgment 
result to the control circuit section 1 500. 

[0150] In addition, the clock pulse of high frequency can affect the back EMF signal which is an analog 
signal ("it may ride" on a signal as a noise). Therefore, as for the high frequency circuit part which 
contains the digital circuit section 900 from the source of a clock pulse of high frequency, it is 
desirable that it is separated from the analog network part from the actuator 106 to the measuring 
circuit section 800 as much as possible. For example, when the latter analog network part is prepared 
in a liquid container 1, the former high frequency circuit part may be prepared in the body section of a 
recording apparatus or the carriage section besides a liquid container 1 etc. 

[0151] When the liquid consumption condition detecting element 1200 outputs a judgment result 
without a liquid, a control section 1400 controls the recording device actuation control section 1402, 
and performs predetermined processing corresponding to the amount of low ink. The processing 
corresponding to the amount of low ink is processing which takes that ink ran short into 
consideration, and forbids or controls actuation of recording devices, such as unsuitable printing. 
Based on directions of a control section 1400, the recording device actuation control section 1402 
controls actuation of the presentation processing section 1404, the printing actuation control section 
1406, the ink supplement processing section 1408, the cartridge message-exchange section 1410, or 
the print-data storage processing section 1412, and performs processing corresponding to the amount 
of low ink. 

[0152] The presentation processing section 1404 presents the information corresponding to the 
existence of the liquid in the liquid container 1 detected by the actuator 106. Informational 
presentation has the display on a display 1416, and the alert by the loudspeaker 1418. Displays 1416 
are the display panel of a recording device, and the screen of the computer connected to the 
recording device. Or if the presentation processing section 1404 is connected with a loudspeaker 
1418 and an actuator 106 detects those without a liquid, an information sound will be outputted from 
a loudspeaker 1418. The loudspeaker of a recording device is sufficient as a loudspeaker 1418, and 
the loudspeaker of external devices, such as a computer connected to the recording device, is 
sufficient as it Moreover, it is also suitable to use a sound signal as an information sound, and the 
synthesized speech which shows an ink consumption condition by speech synthesis processing may 
be generated. 

[0153] The printing actuation control section 1406 controls the printing right hand side 1420, and 
stops printing actuation of a recording device. The printing actuation after ink is lost is avoided by halt 
of printing actuation. Moreover, as other examples of the processing corresponding to the amount of 
low ink, the printing actuation control section 1406 may forbid moving to the next printing processing, 
after ending a certain printing processing. By prohibition of such printing processing, it is in the middle 
of one printing processing, for example, printing of a series of texts, and can avoid that printing stops. 
Moreover, in order to prevent printing processing stopping as an example of prohibition of printing 
processing while printing 1 page, it is also desirable to forbid the printing processing after newpage 
termination. 

[0154] The ink supplement processing section 1408 controls ink supplement equipment 1422, and 
supplements an ink cartridge with ink automatically. Printing is continuable with a supplement of this 
ink. 

[0155] The cartridge message-exchange section 1410 controls the cartridge swap device 1424, and 
exchanges ink cartridges automatically. Printing actuation can be continued by such correspondence 
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processing, without troubling a user's hand. 

[0156] The print-data storage processing section 1412 stores the printing data before the completion 
of printing in the printing data storage section 1414 as processing corresponding to the amount of low 
ink. This printing data is printing data sent to a recording apparatus after ink and detection. It is 
avoidable that the printing data before printing are lost with storing of this printing data. 
[0157] About components 1404-1412, these all do not need to be prepared in the recording device 
control section 2000. Moreover, in no components 1404-1412, processing corresponding to the 
amount of low ink needs to be performed, and at least one processing corresponding to the amount of 
low ink should just be performed. For example, if the ink supplement processing section 1408 or the 
cartridge message-exchange section 1410 processes, the printing actuation control section 1406 does 
not need to perform halt processing of printing actuation. 

[0158] In addition, configuration ** which avoids the configuration, i.e., the unsuitable actuation by the 
lack of ink, which performs processing corresponding to the amount of low ink except having 
illustrated above may be prepared. Moreover, it is suitable for the above-mentioned processing 
corresponding to the amount of low ink to perform, after the actuator 106 detected "he has no liquid" 
in the stowed position and "predetermined printing for amount of allowances" is performed. "The 
predetermined amount of allowances" is set as suitable values fewer than the amount of printings 
until it will consume all ink after "with [ no liquid ]" detection of an actuator 106. 
[0159] Dra wing 6 is the block diagram showing the recording apparatus control section 2002 of other 
operation gestalten. The liquid container 1 is equipped with three actuators 106A, 106B, and 106C 
with this operation gestalt. Three actuators 106A, 106B, and 106C are installed in a different location 
along the oil-level fall direction by liquid consumption. 

[0160] In the example shown in drawing 6 , the measuring circuit sections 800A, 800B, and 800C 
which have the driver voltage generation sections 850A, 850B, and 850C which give the electrical 
potential difference which drives an actuator, respectively are arranged in each near location to three 
actuators 106A, 106B, and 106C with which the liquid container 1 was equipped. The digital circuit 
section 902 in the detector section 1 102 receives the digital signal generated by the measuring circuit 
sections 800A, 800B, and 800C from the back EMF signal which Actuators 106A, 106B, and 106C 
generate, and counts the pulse number within the predetermined time of each digital signal (it 
corresponds to the back EMF signal). Furthermore, the liquid existence judging section 1002 judges 
the existence of the liquid in a liquid container 1 based on the counted value of each back EMF signal 
which the digital circuit section 902 outputted. 

[0161] In this example, since the location where the oil-level fall directions differ is equipped with two 
or more actuators 106A-106G, respectively, the consumption condition of the liquid in the stowed 
position of each actuator is gradually detectable. Since the configuration of those other than liquid 
consumption condition detecting-element 1202 of the recording device control section 2002 is the 
same configuration as the recording device control section 2000 of drawing 5 , it omits explanation. 
[0162] The output signals of each actuator differ by whether an oil level is higher than the attaching 
position level of each actuator. For example, if the frequency and amplitude of back EMF which are 
detected change a lot, a detecting signal will change in connection with it The liquid consumption 
condition detecting element 1202 can judge whether the oil level of a liquid passed the attaching 
position level of each actuators 106A, 106B, and 106C based on each detecting signal. Detection 
processing is periodically performed to the timing defined beforehand, for example. 
[0163] Here, an oil level makes a condition lower than the attaching position of an actuator "a liquid- 
less condition", and makes the condition that an oil level is higher than an actuator "a condition with 
a liquid." An oil level's passage of an actuator changes a detection result from "a condition with a 
liquid" to "a liquid-less condition." With the gestalt of this operation, detection of oil-level passage 
shows change of such a detection result. 

[0164] As a description of this operation gestalt, a control section 1400 switches the actuator used 
for detection of an impedance along the fall direction of the oil level of a liquid according to advance 
of liquid consumption. A detailed explanation uses only actuator 106A in the state of immediately after 
[ wearing of a liquid container 1 ], i.e., liquid, full. If a liquid is consumed and an oil level passes 
actuator 106A, actuator 106A will detect a liquid-less condition. That is [ in response to this a control 
section 1400 switches a liquid detection location to the middle ], consumption of a liquid is detected 
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only using AKUCHUETA 106B. Similarly, actuator 106B's detection of a liquicHess condition switches 
a detection location to actuator 106C of the bottom. 

[0165] Since the detection location is switched caudad one by one according to the gestalt of this 
operation, no actuators always need to operate and are, and it is **. That is, the frequency of 
actuation of an actuator is low. Therefore, the amount of data processing in a control section 1400 
can be controlled. Consequently, detection actuation does not reduce the throughput of printing 
actuation. 

[0166] In the gestalt of this operation, the number of actuators was three. However, with [ the number 
of actuators ] three [ or more ], it is good without limit. Moreover, spacing of an actuator may not be 
fixed. For example, it is so suitable that an oil level becomes low to narrow spacing of an actuator. 
Such deformation is applicable similarly in other following operation gestalten. 

[0167] Drawing 7 shows the operation gestalt which transformed the recording device control section 
2000 shown in drawing 5 . It is equipped with the liquid container 1 of drawing 7 on carriage so that it 
may be open for free passage in the head section 1300 for breathing out and printing the liquid in a 
liquid container 1 to record media, such as the recording paper. The head section 1300 is driven by 
the head mechanical component 1440. Moreover, the recording device of drawing 7 has the cleaning 
section 1436 which attracts a liquid from the head section 1300 and cleans the nozzle of the head 
section 1300. When the cleaning mechanical component 1432 drives a pump 1434, the cleaning 
section 1436 attracts a liquid from the head section 1300. 

[0168] The control circuit section 1502 of the recording device control section 2004 shown in drawing 
7 To the element which the recording device control section 2000 shown in drawing 5 has, in addition, 
the liquid regurgitation counter 1450 which counts the number of the ink droplets which the head 
section 1300 breathed out (dot counter), The liquid consumption calculation section 1452 which 
computes ink consumption based on the number of the ink droplets which the liquid regurgitation 
counter 1450 counted, It has further the cleaning control section 1442 which controls the cleaning 
mechanical component 1432 based on the ink consumption condition which the liquid consumption 
condition detecting element 1210 detected. Moreover, the detector section 1104 has the liquid 
consumption condition amendment section 1010 which amends the number of regurgitation of the ink 
droplet of the head section 1300 which the liquid regurgitation counter 1450 counted based on the 
consumption condition of the ink detected using the actuator 106. 

[0169] Next, the actuation about the element newly added in drawing 7 is explained. The liquid 
regurgitation counter 1450 counts the number of the ink droplets breathed out from the head section 
1300 at the time of printing, and outputs it to the liquid consumption calculation section 1452. The 
liquid consumption calculation section 1452 computes the amount of ink breathed out from the head 
section based on the counted value of the liquid regurgitation counter 1450. 

[0170] Moreover, ink is consumed also by recovering the irregular meniscus near the nozzle orifice of 
the head section 1300, or preventing the blinding of the ink in a nozzle orifice (Flushing actuation) by 
impressing the driving signal which is unrelated to printing to a print head, and carrying out air ejecting 
of the ink droplet. Therefore, the liquid regurgitation counter 1450 is counted also about the number 
of expulsion of an ink droplet by the Flushing actuation, and is outputted to the liquid consumption 
calculation section 1452. 

[0171] From the number of regurgitation of the ink from the head section 1300 in printing actuation 
and the Flushing actuation, the liquid consumption calculation section 1452 computes the 
consumption of ink, and outputs the computed ink consumption to the liquid consumption condition 
amendment section 1010. The amount of ink computed by the liquid consumption calculation section 
1452 is displayed on the display 1416 of the presentation processing section 1404. 
[0172] Furthermore, also in case the cleaning section 1436 cleans the head section 1300 (cleaning 
actuation), the ink in a liquid container 1 is consumed by the ink in the head section 1300 being 
attracted. Therefore, the liquid consumption calculation section 1452 computes the consumption of 
the ink by cleaning by applying the time amount (for example, time amount energized on the pump 
1434) and the ink absorbed amount per time amount of a pump 1434 to which the cleaning mechanical 
component 1432 drove the pump 1434 through the cleaning control section 1442. 

[0173] Therefore, the liquid consumption calculation section 1452 computes the consumed amount of 
ink by the liquid regurgitation counter 1450 and the cleaning control section 1442. The liquid 



http://www4.ipdl.inpit.go.jp/cgHbin/tran_web_cgLejje 



2007/07/20 



JP,2002-156270,A [DETAILED DESCRIPTION] 



19/39 s<— is 



consumption condition amendment section 1010 amends the calculation value of the liquid 
consumption calculation section 1452 based on the judgment result of the liquid existence judging 
section 1000. 

[0174] The reason for using two outputs, the liquid existence judging section 1000 and the liquid 
consumption calculation section 1452, for detection of an ink consumption condition is explained 
below. 

[0175] The output of the liquid existence judging section 1000 is the information which actually 
measured the oil level of a liquid with the actuator 106. On the other hand, the output of the liquid 
consumption calculation section 1452 is the ink consumption of presumption computed from the 
number of the ink droplets which the liquid regurgitation counter 1450 counted, and the drive time 
amount of a pump. 

[0176] By the printing gestalt and operating environment which are set up on a user side, this 
calculation value may produce [ when a room temperature is extremely high or low, or ] an error, when 
the elapsed time after opening of an ink cartridge is long, and the pressure in an ink cartridge and the 
viscosity of ink change. 

[0177] Then, the liquid consumption condition amendment section 1010 amends the ink consumption 
computed by the liquid consumption calculation section 1452 based on the judgment result of the ink 
existence outputted from the liquid existence judging section 1000. Furthermore, the liquid 
consumption condition amendment section 1010 amends the parameter of a formula used for the 
liquid consumption calculation section 1452 computing ink consumption based on the judgment result 
of the ink existence outputted from the liquid existence judging section 1000. Thus, by amending the 
parameter of a formula, the formula concerned can be fitted to the environment where the ink 
cartridge is used. Thereby, the value acquired by the formula comes to approximate with the actually 
used value. 

[0178] When an actuator 106 detects "he has no ink" in a stowed position, the printing actuation 
control section 1406 controlled by the recording device actuation control section 1402, the ink 
supplement processing section 1408, the cartridge message-exchange section 1410, the print-data 
storage processing section 1412, and the cleaning control section 1442 perform predetermined 
processing corresponding to the amount of low ink. 

[0179] The printing actuation control section 1406 controls the head mechanical component 1440, 
stops the regurgitation of the ink in the head section 1300, or decreases the discharge quantity of ink. 
Thereby, the printing actuation after ink is lost is avoided. 

[0180] The cleaning control section 1442 forbids cleaning actuation of the head section 1300 by the 
cleaning section 1436 as processing corresponding to low ink, decreases the count of cleaning, or 
weakens the suction force of a pump 1434, and decreases the amount of suction of ink In the case of 
cleaning of the head section 1300, comparatively much ink is attracted from the head section 1300. 
Therefore, when it becomes low ink, by forbidding cleaning actuation, it can avoid being drawn in from 
the head section 1300 for cleaning of ink [ run short ], and the situation where ink runs short for 
cleaning can be avoided. Or as mentioned above, the count of cleaning may be decreased or the 
suction force of a pump 1434 may be weakened. A control section 1400 chooses what kind of low ink 
processing the printing actuation control section 1406 and the cleaning control section 1442 perform 
based on the ink residue in a liquid container 1. 

[0181] Drawing 8 shows the operation gestalt which transformed the recording device control section 
2004 shown in drawing 7 . In this example, a liquid container 1 is equipped with the semi-conductor 
storage means 7, and the recording device control section 2006 has the information storage control 
circuit section 1444. Others are the same configurations as the recording device control section 2004 
shown in drawing 7 . Therefore, the explanation is omitted about the element which is not related to 
the semi-conductor storage means 7 and the information storage control means 1444. 
[0182] The liquid container 1 of the gestalt of this operation has an actuator 106 and the semi- 
conductor storage means 7. The semi-conductor storage means 7 is the rewritable memory of 
EEPROM etc. The control circuit section 1506 has the information storage control circuit section 
1444. 

[0183] The liquid consumption condition detecting element 1210 controls an actuator 106, detects the 
consumption condition of the liquid in a liquid container 1, and outputs the consumption related 
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information relevant to detection of the liquid consumption condition using an actuator 106 to the 
control circuit section 1 506. 

[0184] A control section 1400 writes consumption related information in the semi-conductor storage 
means 7 through the information storage control circuit section 1444. Furthermore, the information 
storage control circuit section 1444 reads consumption related information from the semi-conductor 
storage means 7 t and outputs it to a control section 1400. 

[0185] Next, the semi-conductor storage means 7 is explained to a detail. The semi-conductor 
storage means 7 memorizes the consumption related information relevant to detection in the 
consumption condition of a liquid of having used the actuator 106. Consumption related information 
includes the information on the consumption condition of the detected liquid. The information storage 
control circuit section 1444 writes the consumption status information acquired using the actuator 
106 in the semi-conductor storage means 7. And this consumption status information is read and it is 
used in the recording device control section 2006. 

[0186] Especially the thing for which consumption status information is memorized for the semi- 
conductor storage means 7 is advantageous when carrying out desorption of the liquid container 1. 
For example, where a liquid is consumed to the middle, suppose that the liquid container 1 was 
removed from the ink jet recording device. At this time, there is always account of semi-conductor 
100 million means 7 by which the liquid consumption condition was memorized, with a liquid container 
1. The same ink jet recording apparatus is again equipped with a liquid container 1, or other ink jet 
recording apparatus are equipped with it At this time, a liquid consumption condition is read from the 
semi-conductor storage means 7, and the recording device control section 2006 operates based on 
that liquid consumption condition. For example, that is told to a user even when equipped with the 
liquid container 1 with few [ empty or a liquid residue ] liquids. Thus, even if it is the case where 
desorption of the liquid container 1 is carried out, the consumption status information before a liquid 
container 1 can be used certainly. 

[0187] The semi-conductor storage means 7 may memorize the liquid consumption condition which 
the liquid consumption calculation section 1452 computed further based on the number of the ink 
droplets which the liquid regurgitation counter 1450 counted. Although an actuator 106 can detect 
certainly passage of the liquid ink side in the stowed position of an actuator 106, the detection about 
the ink consumption condition before and after oil-level passage is difficult the actuator. Therefore, it 
is desirable to presume from the liquid consumption condition which the liquid consumption calculation 
section 1452 computed, and to store the estimate concerned in the semi-conductor storage means 7 
about the ink consumption condition before and after oil-level passage. 

[0188] Moreover, consumption related information includes the detection property information which 
should be detected according to the consumption condition of a liquid. With this operation gestalt, 
front [ consumption ] detection property information and the detection property information after 
consumption are memorized as detection property information. The detection property information 
before consumption shows the detection property, i.e., the detection property in an ink full condition, 
before consumption of ink is started. The detection property information after consumption shows the 
detection property of the schedule detected when ink is consumed to predetermined detection goals, 
and a detection property when a liquid ink side is specifically less than the attaching position level of 
an actuator 106. 

[0189] The information storage control circuit section 1444 reads detection property information from 
the semi-conductor storage means 7, and the liquid consumption condition detecting element 1210 
detects a liquid consumption condition using an actuator 106 based on the detection property 
information. When the detecting signal corresponding to the detection property before consumption is 
obtained, consumption of ink does not progress yet but is considered that there are many residues of 
ink. It certainly turns out that a liquid ink side is above an actuator 106 at least. On the other hand, 
when the detecting signal corresponding to the detection property after consumption is obtained, 
consumption of ink progresses, and since there are few residues, it turns out that the liquid ink side is 
less than an actuator 106. 

[0190] One of the advantages of memorizing detection property information for the semi-conductor 
storage means 7 is explained. 

[0191] Detection property information is decided by various kinds of factors, such as a configuration 
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of a liquid container 1, a specification of an actuator 106, and a specification of ink. Therefore, when 
design changes, such as amelioration, are performed, a detection property may also change. If the 
liquid consumption condition detecting element 1210 uses the always same detection property 
information, dealing with change of such a detection property is difficult. On the other hand, detection 
property information is memorized and used for the semi-conductor storage means 7 with the gestalt 
of this operation. Therefore, change of a detection property can be coped with easily. For example, 
also when the liquid container 1 of a new specification is offered, the recording device control section 
2006 can use easily the detection property information on the liquid container 1. 
[0192] But there is the thing with the same specification of a liquid container 1 which a detection 
property changes with manufacture dispersion. For example, it responds thickly and detection 
properties sometimes differ [ the configuration of a liquid container 1, or ]. Therefore, still more 
preferably, the detection property information for each liquid container of every is measured, and it is 
stored in account of semi-conductor 100 million means 7. With the gestalt of this operation, since 
each liquid container 1 has the semi-conductor storage means 7, the detection property information 
on a proper is storable in the semi-conductor storage means 7. Thereby, the effect of detection on 
manufacture dispersion can be reduced, and detection precision can be improved. Thus, the gestalt of 
this operation can respond to a difference of the detection property of each liquid container 1, and is 
advantageous. 

[0193] Drawing 9 is a flow chart which shows the operations sequence of the recording apparatus 
control section 2006 shown in drawing 8 . 

[0194] First, it is judged whether it was equipped with the ink cartridge (S10). That is, having been 
equipped with the ink cartridge used to a new ink cartridge or the middle is detected. The switch with 
which the ink jet recording apparatus was equipped is used for this processing (not shown). 
[0195] Wearing of an ink cartridge reads consumption related information including detection property 
information etc. from the semi-conductor storage means 7 (S12). The presentation processing section 
1404 of the recording device control section 2008, the printing actuation control section 1406, the ink 
supplement processing section 1408, the cartridge message-exchange section 1410, the print-data 
storage processing section 1412, and the cleaning control section 1442 use the read consumption 
related information. For example, when the read consumption related information shows that there are 
few liquid residues in a liquid container 1, it displays that there are few liquid residues on a display 
1416, or it is made to suspend actuation of the head section 1300. 

[0196] The liquid consumption condition detecting element 1210 detects the consumption condition of 
a liquid using an actuator 106 based on the read detection property information (S14). Based on the 
detected liquid consumption condition, the existence of the liquid in a liquid container 1 is judged 
(S16). When "he has no liquid" is detected, a liquid-less correspondence process (S18) is performed. 
The step (S28) which displays those without a liquid as a liquid-less correspondence process (S18) by 
the step (S24) which memorizes printing data by the print-data storage processing section 1412, the 
step (S26) which suspends printing actuation by the printing actuation control section 1406, and the 
presentation processing section 1404 is contained. 

[0197] In this case, ink is supplied to an ink jet recording device with a user exchanging ink cartridges 
with directions of a liquid-less display step (S28), so that it may mention later. 
[0198] Or as a liquid-less correspondence process (S18), ink cartridges may be automatically 
exchanged by the cartridge message-exchange section 1410 (S20), and ink may be automatically filled 
up by the ink supplement processing section 1408 (S22). In this case, an ink jet recording apparatus is 
automatically supplemented with ink, and it does not have the need that a user exchanges ink 
cartridges. In this case, it returns to a liquid consumption information read-out step (S12), without 
passing through the cartridge exchange decision step (S32) mentioned later. In addition, when an ink 
supplement step (S22) is carried out, after ink is filled up, the information on with the ink of the 
amount of which the recording device was supplemented is stored in the semi-conductor storage 
means 7 (S34). 

[0199] As a liquid-less correspondence means (S18), after a printing data storage step (S24), a 
printing actuation halt step (S26), and a liquid-less display step (S28) are performed, the detected 
liquid consumption condition is stored in the semi-conductor storage means 7 (S30). Since it is 
transmitted to the user by the liquid-less display step (S28), as for there being no ink into an ink 
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cartridge, a user exchanges ink cartridges according to directions of a liquid-less display step (S28). In 
this case, (S32, Y) it returns to a liquid consumption condition detection step (S14). On the other 
hand, when a user does not exchange ink cartridges, a display which is further urged to a user that ink 
cartridges are exchanged is presented by a display or the loudspeaker, and ends a process. 
[0200] Drawing 10 is drawing showing the circuitry of the measuring circuit section 800. The 
measuring circuit section 800 has the driver voltage generation section 850, the reference potential 
generation section 816, a high-pass filter 824, an amplifier 860, and a comparator 836. The driver 
voltage generation section 850 contains two bipolar transistors, the NPN mold transistor 810 by which 
base B and emitter E were connected to the complementation at juxtaposition, and the PNP mold 
transistor 812. The NPN mold transistor 810 and the PNP mold transistor 812 are transistors for 
driving AKUCHIEETA 106. An actuator 106 is connected to the emitter E of the NPN mold transistor 
810 to which one terminal of each other was connected, and the PNP mold transistor 812, and an 
other-end child is connected to Gland GND. The other-end child of an actuator 106 may be 
connected to a power source Vcc (5V). 

[0201] If the trigger signal inputted into the driver voltage generation section 850 serves as Low to 
High from a terminal 840, the base B of the connected NPN mold transistor 810 and the PNP mold 
transistor 812 starts, and the NPN mold transistor 810 and the PNP mold transistor 812 will amplify 
the current of the inputted trigger signal, and will give it to an actuator 106. In the case of drawing 
10 , the electrical potential difference between the emitter E of the PNP mold transistor 812 and 
Collector C is given to an actuator 106. For this reason, it charges rapidly and an actuator 106 is 
oscillated. Furthermore, an actuator 106 generates back EMF by vibration which remains after an 
oscillation. Back EMF generated by the residual vibration of an actuator 106 is outputted to an 
amplifier 860 through a high-pass filter 824. 

[0202] It is a PN junction between the base B of the NPN mold transistor 810 (the same is said of 
PNP mold transistor 812), and Emitter E, and if a current hardly flows to Emitter E side less than 
[ 0.6V ] but the potential difference of Base B and Emitter E exceeds 0.6V, the current amplified 
greatly will flow to Emitter E. That is, the NPN mold transistor 810 and the PNP mold transistor 812 
have the neutral zone or bias voltage of 0.6V, respectively, and the NPN mold transistor 810 and the 
PNP mold transistor 812 have the bias voltage of about a total of 1.2v. If terminal potential including 
back EMF of an actuator 106 is within the limits of a neutral zone, a transistor will operate, a current 
will not flow into Emitter E, and residual vibration of an actuator 106 will not be suppressed for 
actuation of a transistor. If there is no neutral zone, the electrical potential difference of an actuator 
106 cannot be controlled by the transistor, cannot serve as constant value, and cannot investigate 
back EMF. 

[0203] In drawing 10 , although the NPN mold transistor 810 and the PNP mold transistor 812 are 
used as a bipolar transistor, a field-effect transistor may be used instead of a bipolar transistor. When 
using a field-effect transistor, an N type field-effect transistor is arranged in the location where the 
NPN mold transistor of drawing 10 is arranged. The gate of an N type field-effect transistor is 
arranged in the location of the base B of the NPN mold transistor 810, and the source is arranged in 
the location of Emitter E. Moreover, a P type field-effect transistor is arranged in the location where 
the PNP mold transistor 812 is arranged. The gate of a P type field-effect transistor is arranged in 
the location of the base B of the PNP mold transistor 812, and the source is arranged in the location 
of Emitter E. Furthermore, the gates and the sources of a P type field-effect transistor and an N type 
field-effect transistor are connected. As for an actuator 106, it is desirable that connect with the 
source of the P type field-effect transistor to which one terminal of each other was connected, and 
an N type field-effect transistor, and an other-end child is connected to a power source Vcc or Gland 
GND. 

[0204] The high-pass filter 824 has the capacitor 826 and the resistor 828. The output of the driver 
voltage generation section 850 is outputted to an amplifier 860 through such a high-pass filter 824. 
While a high-pass filter 824 outputs a high frequency component to an amplifier 860 among the 
outputs of an actuator 106, it removes a low-frequency component. Furthermore, a high-pass filter 
824 has the role adjusted so that the output of an amplifier 860 may be settled in the range of 0-5V 
focusing on a reference potential. 

[0205] The reference potential generation section 816 has the resistance 818 and 820 connected to 
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the serial, and the capacitor 822 connected to resistance 820 at juxtaposition. Thereby, the reference 
potential generation section 816 generates the about [ 2-3V ] stable direct-current potential as a 
reference potential, and supplies it to a high-pass filter 824, an amplifier 860, and a comparator 836. 
For this reason, the electrical potential difference of the signal wave form which a high-pass filter 824 
and an amplifier 860 output vibrates focusing on a reference potential. 

[0206] An amplifier 860 has an operational amplifier 834 and resistance 830 and 832. An operational 
amplifier 834 and resistance 830 and 832 are constituted as a non-inversed amplifying circuit 
amplified and outputted, without reversing an input signal. The back EMF signal which the driver 
voltage generation section 850 outputted is inputted into + terminal of an operational amplifier 834 
through a high-pass filter 824. - terminal of an operational amplifier 834 is connected with the 
reference potential through resistance 832, while connecting with an output terminal through the 
negative feedback resistance 830. Thereby, the feeble back EMF signal which the actuator 106 
outputted is amplified considering a reference potential as a core, and is outputted to a comparator 
836. Thus, the wave of the amplified back EMF signal may be expressed as an analog wave shown in 
drawing 4 . 

[0207] The electrical potential difference of the back EMF signal outputted from the amplifier 860 and 
the reference potential which the reference potential generation section 81 6 generated are inputted, 
and when the electrical potential difference of the back EMF signal is more than a reference potential 
and the electrical potential difference of the back EMF signal is below a reference potential about the 
signal of High, the signal of Low is outputted to a comparator 836. Thereby, the back EMF signal of a 
digital wave is generated. That is, since the electrical potential difference of - terminal of a 
comparator 836 is equal to a reference potential while the output of an operational amplifier 834 
vibrates focusing on a reference potential, a comparator 836 compares the electrical potential 
difference of the back EMF signal on the basis of a reference potential, and outputs the back EMF 
signal of a digital wave. A comparator 836 outputs the generated back EMF signal of a digital wave to 
a terminal 844. 

[0208] In addition, supply of the driver voltage signal to a piezoelectric device is made by the input of 
the trigger signal from a terminal 840 as mentioned above. Do the input of this trigger signal by control 
unit 840c. Control-device 840c may be prepared in various kinds of liquid consumption equipments, 
such as an ink jet recording device with which a liquid container is carried. 

[0209] Here, other examples of the circuitry of the measuring circuit section 800 are explained using 
drawing 1 1 . 

[0210] The reference potential generation section 816 in this case has the resistance 817, 818, and 
820 connected to the serial, and the capacitor 822 connected to resistance 820 at juxtaposition. In 
this case, both about Skomega and resistance 818 of resistance 817 and resistance 820 are about 
SOOohms. Thereby, the reference potential generation section 816 generates two about [ 2-3V ] 
stable direct-current potentials as reference potentials A and B, and supplies them to a high-pass 
filter 824 and an amplifier 860, and a comparator 836, respectively. For this reason, the electrical 
potential difference of the signal wave form which a high-pass filter 824 and an amplifier 860 output 
vibrates focusing on a reference potential B. 

[021 1] A high-pass filter 824 plays the role adjusted so that the output of an amplifier 860 may be 
settled in the range of 0-5V (Vcc) focusing on a reference potential B (after-mentioned). 
[0212] An amplifier 860 has an operational amplifier 834 and resistance 830 and 832. An operational 
amplifier 834 and resistance 830 and 832 are constituted as a non-inversed amplifying circuit 
amplified and outputted, without reversing an input signal. The back EMF signal which the driver 
voltage generation section 850 outputted is inputted into + terminal of an operational amplifier 834 
through a high-pass filter 824. - terminal of an operational amplifier 834 is connected with the 
reference potential B through resistance 832, while connecting with an output terminal through the 
negative feedback resistance 830. Thereby, the feeble back EMF signal which the actuator 106 
outputted is amplified considering a reference potential B as a core, and is outputted to a comparator 
836. Thus, the wave of the amplified back EMF signal may be expressed as an analog wave shown in 
drawing 4 . 

[0213] The reference potential A which the electrical potential difference and the reference potential 
generation section 816 of the back EMF signal outputted from the amplifier 860 generated is inputted, 
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and when the electrical potential difference of the back EMF signal is more than the reference 
potential A and the electrical potential difference of the back EMF signal is below the reference 
potential A about the signal of High, the signal of Low is outputted to a comparator 836. Thereby, the 
back EMF signal of a digital wave is generated. That is, since the electrical potential difference of - 
terminal of a comparator 836 is equal to a reference potential A while the output of an operational 
amplifier 834 vibrates focusing on a reference potential B, a comparator 836 compares the electrical 
potential difference of the back EMF signal on the basis of a reference potential A, and outputs the 
back EMF signal of a digital wave. A comparator 836 outputs the generated back EMF signal of a 
digital wave to a terminal 844. 

[0214] In addition, the relation of the height of reference voltage A and reference voltage B may be 
reverse. 

[0215] In drawing 1 1 , other circuitry is the same as that of the measuring circuit section 800 shown 
in drawing 1 0 , and abbreviation. 

[0216] In the measuring circuit section 800 shown in drawing 1 1 , since the output of an operational 
amplifier 834 serves as a reference potential B when back EMF does not exist, the output signal of a 
comparator 836 is always Low, and should not change. The existence of the effect of the noise in the 
measuring circuit section 800 can be distinguished using this. 

[0217] For example, the measuring circuit section 800 may have the noise effect distinction section 
880, as shown in drawing 1 1 . The noise effect distinction section 880 distinguishes the effect of the 
noise to the back EMF signal according to a flow as shown in drawing 1 2 . 

[0218] In this case, the noise effect distinction section 880 observes the output from the same time 
amount or the time amount beyond it (it considers as convention time amount) as the time amount 
required at the time of the usual resonance frequency (frequency of back EMF signal) measurement 
(it mentions later for details), and a comparator 836, before a driver voltage signal is given to a 
piezoelectric device (STEP1). 

[0219] And it distinguishes whether the output of a comparator 836 changed between the convention 
time amount concerned (STEP2). 

[0220] When there is no change of an output, it will distinguish, if the effect of a noise is small, and a 
driver voltage signal is given to a piezoelectric device, and measurement of the resonance frequency 
by the detector section 1 100 (it explains in full detail behind using drawing 13 and drawi ng 14 ) etc. is 
carried out (STEP3). 

[0221] On the other hand, when there is change of an output, it will distinguish, if the effect of a noise 
is large, and the information which shows that measurement of the resonance frequency by the 
detector section 1100 cannot carry out correctly is outputted to the display screen which is not 
illustrated in the current condition (STEP4). 

[0222] As mentioned above, if the flow chart shown in drawing 12 is followed, measuring the 
resonance frequency which was mistaken under the effect of a noise may be avoided. 
[0223] Moreover, the noise effect distinction section may be constituted using the digital circuit 
section 900 instead of constituting the noise effect distinction section 880 as a special circuit 
[0224] Drawing 13 shows the circuitry of the detector section 1 100 of drawing 5 . The detector 
section 1100 has the digital circuit section 900 and the liquid existence judging section 1000. The 
digital circuit section 900 has flip-flops 910 and 918, counters 912 and 920, and NAND gates 914 and 
916. If a counter 920 is counted to a peak price (1111 1111), even if a clock pulse is inputted next 
(0000 0000), it shall not become, but shall maintain a peak price. 

[0225] If a trigger signal is inputted into the clocked into pin CLK of a flip-flop 910 from a terminal 
842, a flip-flop 910 will output the signal controlled so that a counter 912 starts measurement of the 
pulse number of the back EMF signal outputted from the measuring circuit section 800 to a counter 
912. Furthermore, if a counter 912 counts eight pulses of the back EMF signal, a flip-flop 910 will be 
cleared through NAND gate 916. Therefore, a flip-flop 910 supplies the signal with which the back 
EMF signal has become the between High to 8 pulse eye after a trigger signal is inputted to the count 
enabling terminal ENP of a counter 912. 

[0226] A counter 912 carries out counting of the clock, only when the signal inputted into the counter 
enabling terminal ENP is High. Since the signal inputted into the count enabling terminal ENP is set to 
Low when counting of the pulse number of the back EMF signal is started and eight pulse numbers are 
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counted after a trigger signal is inputted into a flip-flop 910, a counter 912 ends the count of a pulse 
number. A counter 912 outputs the signal with which from 4 pulse eye to 8 pulse eye serves as High 
from the output pin QC to the input pin D of a flip-flop 918. 

[0227] From 4 pulse eye which the counter 912 outputted to 8 pulse eye receives the signal used as 
High from the input pin D, and a flip-flop 918 receives the clock with a frequency of 16MHz inputted 
from the terminal 846 from the clocked into pin CLK, it synchronizes with the clock concerned the 
signal inputted from the input pin D, and it outputs it. 
[0228] 
[Equation 1] 
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[0229] Although the pulse number of the 16MHz clock pulse which exists in from 4 pulse eye of the 
back EMF wave before 8 pulse eye was counted in the circuit of drawing 13 , it is also countable by 
adding and combining the counting circuit using the output of a counter 912 to the count eye of not 
only the time amount to 8 count eye but arbitration. That is, the time amount in a different counting 
interval is detectable. 

[0230] In drawin g 13 , the signal of the terminal 846 which is a clock signal is a signal of a high 
frequency, may give a noise to the digital circuit section 800, and may cause malfunction. Therefore, 
when separating from the digital section which needs a clock signal, and arranging or IGHzing a circuit, 
it is desirable to set the analog section and the digital section to another IC. In that case, the 
measuring circuit section 800 is set near the ink cartridge, and the detector section 1100 is arranged 
to the Maine substrate etc. In this case, it is a digital signal, and since the signal of a terminal 844 is 
strong in a noise, even if it takes about a long distance, it is satisfactory. Or a flip-flop 910 and a 
counter 912 may also be arranged near the cartridge, and the outputs QB and QC of a counter 912 
may be taken about Furthermore, what is necessary is just to take about the output QC of a counter 
912, if one side of the input of NAND gate 914 is made into the signal which reversed not the output 
of a flip-flop 918 but QC of a counter 912. 

[0231] Drawing 14 shows the detailed circuitry of the liquid existence judging section 1000 shown in 
drawing 13 . The liquid existence judging section 1000 judges the existence of the liquid in a liquid 
container 1 based on counted value with a number [ of clock pulses ] of 1 6MHz which appears from 4 
pulse eye of the back EMF signal which the counter 920 outputted before 8 pulse eye. The liquid 
existence judging section 1000 has the upper-limit register 1011, the lower limit register 1012, 
comparators 1014 and 1016, and the AND gate 1018, as shown in drawing 14 . The upper limit of 
counted value is stored in the upper-limit register 1011, and the lower limit of counted value is stored 
in the lower limit register 1012. 

[0232] A comparator 1014 receives the counted value which the digital circuit section 900 outputted 
from a battery terminal, and receives the upper limit of counted value through a generator terminal 
from the upper-limit register 1011. When counted value is smaller than a upper limit, a comparator 
1014 outputs the signal of High to AND gate 1018. On the other hand, when counted value is more 
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than a upper limit, a comparator 1014 outputs the signal of Low to AND gate 1018. Since the 
frequency of the back EMF wave is lower than a lower limit and the back EMF wave is not normally 
measured when counted value is more than a upper limit, a recording device is not equipped with the 
liquid container, or authenticity may not be equipped. 

[0233] On the other hand, a comparator 1016 receives the counted value which the digital circuit 
section 900 outputted from a generator terminal, and receives the lower limit of counted value 
through a battery terminal from the lower limit register 1012. When counted value is larger than a 
lower limit, a comparator 1016 outputs the signal of High to AND gate 1018 and a terminal 1022. On 
the other hand, when counted value is below a lower limit, a comparator 1016 outputs the signal of 
Low to AND gate 1018 and a terminal 1022. When counted value is below a lower limit, it means that 
the liquid in a liquid container 1 does not exist in the stowed position of an actuator 106. 
[0234] When the both sides of comparators 1014 and 1016 output the signal of High (i.e., when 
counted value is smaller than a upper limit and larger than a lower limit), AND gate 1018 outputs the 
signal of High. In this case, since the frequency of the back EMF wave is lower than a upper limit, the 
liquid in a liquid container 1 exists in the stowed position level of an actuator 106. And since the 
frequency of the back EMF wave is higher than a lower limit, it turns out that the recording apparatus 
is certainly equipped with the liquid container 1, and a liquid exists in the stowed position level of an 
actuator 106. Namely, when a terminal 1020 is High, the recording apparatus is certainly equipped with 
the liquid container 1, and it is in the normal condition that a liquid exists in the stowed position level 
of an actuator 106. 

[0235] When a comparator 1014 outputs the signal of Low and a comparator 1016 outputs the signal 
of High (i.e., when counted value is larger than a lower limit above a upper limit), AND gate 1018 
outputs the signal of Low. Moreover, the signal of High is inputted into a terminal 1022. In this case, 
since a terminal 1020 is Low, it is unusual, and since a terminal 1022 is High, it can judge with a 
recording device not being equipped with the liquid container 1, or authenticity not being equipped. 
[0236] When a comparator 1014 outputs the signal of High and a comparator 1016 outputs the signal 
of Low, counted value is smaller than a upper limit, and, in below a lower limit, AND gate 1018 outputs 
the signal of Low. In this case, since a terminal 1020 is Low, it is unusual, and since a terminal 1022 is 
Low, it turns out that there is no liquid in the stowed position level of an actuator 106. 
[0237] Drawin g 15 shows the manufacture approach of an actuator 1 06. In drawing 15 , two or more 
actuators 106 (the example of drawing 1 5 four pieces) are formed in one. The actuator 106 shown in 
drawing 16 is manufactured by cutting the one moldings of two or more actuators shown in drawing 15 
in each actuator 106. When each piezoelectric device of two or more really shown [ in drawing 15 ] 
fabricated actuators 106 is circular, the actuator 106 shown in drawing 1 can be manufactured by 
really cutting a moldings in each actuator 106. By forming two or more actuators 106 in one, two or 
more actuators 106 can be efficiently manufactured to coincidence, and the handling at the time of 
conveyance becomes easy. 

[0238] An actuator 106 has sheet metal or a diaphragm 176, a substrate 178, an elastic wave 
generating means or a piezoelectric device 174, a terminal formation member or the up electrode 
terminal 168 and a terminal formation member, or the lower electrode terminal 170. 
[0239] A piezoelectric device 174 contains a piezo-electric diaphragm or the piezo-electric layer 160, 
the up electrode 164, and the lower electrode 166. A diaphragm 176 is formed in the top face of a 
substrate 178, and the lower electrode 166 is formed in the top face of a diaphragm 176. The piezo- 
electric layer 160 is formed in the top face of the lower electrode 166, and the up electrode 164 is 
formed in the top face of the piezo-electric layer 160. Therefore, of the principal part of the up 
electrode 164, and the principal part of the lower electrode 166, the principal part of the piezo- 
electric layer 160 is formed so that it may be inserted from the upper and lower sides. 
[0240] When shown in drawing 1 5 , the piezoelectric device 174 of plurality (the example of drawing 15 
four pieces) is formed on the diaphragm 176. The lower electrode 166 is formed in the front face of a 
diaphragm 176, the piezo-electric layer 160 is formed in the front face of the lower electrode 166, and 
the up electrode 164 is formed in the top face of the piezo-electric layer 160. The up electrode 
terminal 168 and the lower electrode terminal 170 are formed in the edge of the up electrode 164 and 
the lower electrode 166. And four actuators 106 are cut separately, respectively and are used 
according to an individual. 
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[0241] As for drawing 16 , a piezoelectric device shows some cross sections of the rectangular 
actuator 106. Drawing 1 7 shows the cross section of the whole actuator 106 shown in drawing 1 6 . 
[0242] As shown in drawing 17 , through tube 178a is formed in the piezoelectric device 174 of a 
substrate 178, and the field which counters. The closure of the through tube 178a is carried out by 
the diaphragm 176. A diaphragm 176 is formed with the ingredient in which elastic deformation is 
possible while it is equipped with electric insulation, such as an alumina and an oxidization zirconia. 
[0243] The piezoelectric device 174 is formed in the location corresponding to through tube 178a on 
the diaphragm 176. The lower electrode 166 is formed in the front face of a diaphragm 176 so that it 
may extend from the field of through tube 178a to the left in an one direction and drawing 17 . The up 
electrode 164 is formed in the front face of the piezo-electric layer 160 so that it may extend in the 
method of the right in a direction opposite to a lower electrode, and drawing 17 from the field of 
through tube 1 78a. 

[0244] The up electrode terminal 168 and the lower electrode terminal 170 are formed in the top face 
of an auxiliary electrode 172 and the lower electrode 166, respectively. The lower electrode terminal 
170 contacts the lower electrode 166 electrically, and the up electrode terminal 168 contacts the up 
electrode 164 electrically through an auxiliary electrode 172, and it delivers the signal between a 
piezoelectric device and the exterior of an actuator 106. The up electrode terminal 168 and the lower 
electrode terminal 170 have the height more than the height of the piezoelectric device 174 which 
doubled electrodes 164 and 166 and the piezo-electric layer 160. 

[0245] Drawing 18 shows the manufacture approach of the actuator 106 shown in drawing 1 5 . First, a 
press or laser processing is used for a green sheet 40, and through tube 40a is punched. A green 
sheet 40 serves as a substrate 178 after baking. A green sheet 40 is formed with ingredients, such as 
a ceramic. 

[0246] Next, the laminating of another green sheet 41 is carried out to the front face of a green sheet 
40. A green sheet 41 serves as a diaphragm 176 after baking. A green sheet 41 is formed with 
ingredients, such as an oxidization zirconia. 

[0247] Next, sequential formation of a conductive layer 42, the piezo-electric layer 1 60, and the 
conductive layer 44 is carried out by approaches, such as pressure membrane printing, on the front 
face of a green sheet 41. A conductive layer 42 serves as the lower electrode 166 behind, and a 
conductive layer 44 serves as the up electrode 1 64 behind. 

[0248] Next, the formed green sheet 40, a green sheet 41, a conductive layer 42, the piezo-electric 
layer 160, and a conductive layer 44 are dried and calcinated. 

[0249] Spacing members 47 and 48 are members for carrying out bottom raising of the height of the 
up electrode terminal 168 and the lower electrode terminal 170, and making it higher than a 
piezoelectric device, or [ that spacing members 47 and 48 print green sheets 40 and 41 and this 
ingredient ] — or a laminating is carried out and it forms. By using spacing members 47 and 48, there 
are f ew ingredients of the up electrode terminal 168 which is noble metals, and the lower electrode 
terminal 170, and they end. Moreover, since thickness of the up electrode terminal 168 and the lower 
electrode terminal 170 can be made thin, the up electrode terminal 168 and the lower electrode 
terminal 170 can be printed with a sufficient precision, and it can consider as accurate height. 
[0250] At the time of formation of a conductive layer 42, if connection 44' with a conductive layer 44 
and spacing members 47 and 48 are formed in coincidence, the up electrode terminal 168 and the 
lower electrode terminal 170 can be formed easily, or it can fix firmly. Finally, the up electrode 
terminal 168 and the lower electrode terminal 170 are formed in the edge field of a conductive layer 
42 and a conductive layer 44. In case the up electrode terminal 168 and the lower electrode terminal 
170 are formed, it forms so that the up electrode terminal 168 and the lower electrode terminal 170 
may be electrically connected to the piezo-electric layer 160. 

[0251] Drawing 19 shows the operation gestalt of further others of the ink cartridge to which this 
invention is applied. Drawing 19 (A) is the sectional view of the pars basilaris ossis occipitalis of the 
ink cartridge by this operation gestalt. The ink cartridge of this operation gestalt has through tube 1c 
in base 1a of a container 1 which holds ink. The pars basilaris ossis occipitalis of through tube 1c is 
closed by the actuator 650, and forms an ink reservoir. 

[0252] Draw i ng 1 9 (B) shows the actuator 650 shown in drawing 1 9 (A), and the detailed cross section 
of through tube 1c. Drawing 1 9 (C) shows the flat surface of the actuator 650 shown in drawi ng 1 9 
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(B), and through tube 1c. An actuator 650 has the piezoelectric device 73 fixed to the diaphragm 72 
and the diaphragm 72. An actuator 650 is fixed to the base of a container 1 so that a piezoelectric 
device 73 may counter through tube 1c through a diaphragm 72 and a substrate 71. Elastic 
deformation is possible for a diaphragm 72, and it is equipped with ink-proof nature. 
[0253] Depending on the amount of ink of a container 1, the amplitude and frequency of back EMF 
which are generated by the residual vibration of a piezoelectric device 73 and a diaphragm 72 change. 
Since through tube 1c is formed in the location which counters an actuator 650, the ink of the 
minimum constant rate is secured to through tube 1c. Therefore, the ink end of a container 1 is 
certainly detectable by measuring beforehand the property of vibration of the actuator 650 decided by 
the amount of ink secured to through tube 1c. 

[0254] Drawing 20 shows other operation gestalten of through tube 1 c. In each of drawing 20 (A), (B), 
and (C), the condition that the chart on the left does not have Ink K in through tube 1c is shown, and 
right-hand side drawing shows the condition that Ink K remained in through tube 1c. In the operation 
gestalt of drawing 19 , the side face of through tube 1c is formed as a perpendicular wall. In drawing 
20 (A), 1d of side faces of through tube 1c is slanting in the vertical direction, and it is expanded and 
opened outside. In drawing 20 (B), the level difference sections 1e and 1f are formed in the side face 
of through tube 1c, and 1f of upper level difference sections is large from downward level difference 
section 1e. In drawing 20 (C), through tube 1c has 1g of slots which extend in the direction of the ink 
feed hopper 2, i.e., the direction, which is easy to discharge Ink K. 

[0255] Drawing 20 (A) According to the configuration of through tube 1c shown in - (C), the amount 
of the ink K of an ink reservoir can be lessened. Therefore, M'cav explained by drawing 1 and drawing 
2 can be made small as compared with M'max. For this reason, the oscillation characteristic of ink and 
the actuator 650 at the time can be greatly changed with the time of the ink survival in which the ink 
K of the amount which can be printed in a container 1 remains, and an ink end can be detected more 
certainly. 

[0256] Drawing 21 is the perspective view showing other operation gestalten of an actuator. An 
actuator 660 has packing 76 outside through tube 1c of the diaphragm 72 which constitutes an 
actuator 660. The caulking hole 77 is formed in the periphery of an actuator 660. An actuator 660 is 
fixed to a container 1 with caulking through the caulking hole 77. 

[0257] Drawing 22 (A) and (B) are the perspective views showing the operation gestalt of further 
others of an actuator. An actuator 670 is equipped with the crevice formation substrate 80 and a 
piezoelectric device 82 in this operation gestalt A crevice 81 is formed in one field of the crevice 
formation substrate 80 of technique, such as etching, and the piezoelectric device 82 is attached in 
the field of another side. The pars basilaris ossis occipitalis of a crevice 81 acts as an oscillating field 
among the crevice formation substrates 80. Therefore, the oscillating field of an actuator 670 is 
specified by the periphery of a crevice 81. 

[0258] An actuator 670 is similar with the structure where the substrate 178 and the diaphragm 176 
were formed as one, in the actuator 106 by the example of drawing 1 . In this case, the production 
process at the time of manufacturing an ink cartridge can be shortened, and cost is reduced. As for 
an actuator 670, it is desirable that it is the size in which embedding is possible to through tube 1c 
prepared in the container 1. By it, a crevice 81 can act also as a cavity. In addition, like the actuator 
670 by the example of dr aw ing 22 , the actuator 106 by the example of drawing 1 may be formed in 
through tube 1c so that embedding may be possible. 

[0259] Drawing 23 is the perspective view showing the configuration which used the actuator 106 as 
the attachment module object 100, and really formed it. The appointed number place of the container 
1 of an ink cartridge is equipped with the module object 100. By [ in liquid ink ] detecting change of an 
acoustic impedance at least, the module object 100 is constituted so that the consumption condition 
of the liquid in a container 1 may be detected. 

[0260] The module object 100 of this operation gestalt has the liquid-container attachment section 
101 for attaching an actuator 106 in a container 1. The liquid-container attachment section 101 has 
the cylinder section 116 on the pedestal 102 in which a flat surface holds mostly the rectangular 
pedestal 102 and the actuator 106 oscillated with a driving signal. Moreover, when an ink cartridge is 
equipped, the module object 100 is constituted so that the actuator 106 of the module object 100 
cannot contact from the outside. Thereby, an actuator 106 can be protected from external contact. In 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/07/20 



JP,2002-156270,A [DETAILED DESCRIPTION] 



29/39 ^— is 



addition, the radius of circle is attached, and in case the hole formed in the ink cartridge is equipped, 
it is easy to insert in the tip side edge of the cylinder section 1 1 6. 

[0261] Drawing 24 is the exploded view of the module object 100 shown in drawing 23 . The module 
object 100 contains the liquid-container attachment section 101 which consists of resin, and the 
piezoelectric device applied part 105 (refer to drawing 23 ) which has a plate 110 and a crevice 113. 
Furthermore, the module object 100 has reed wires 104a and 104b, an actuator 106, and a film 108. 
Preferably, a plate 1 10 is formed from ingredients which cannot rust easily, such as stainless steel or 
a stainless alloy. 

[0262] While opening 1 14 is formed in a core so that the cylinder section 1 1 6 and the pedestal 102 
which are included in the liquid-container attachment section 101 can hold reed wires 104a and 104b, 
the crevice 113 is formed in the perimeter of opening 114 so that an actuator 106, a film 108, and a 
plate 110 can be held. 

[0263] An actuator 106 is joined to a plate 110 through a film 108, and a plate 110 and an actuator 
106 are fixed to a crevice 113 (liquid-container attachment section 101). Therefore, reed wires 104a 
and 104b, an actuator 106, a film 108, and a plate 110 are attached in the liquid-container attachment 
section 101 as one. 

[0264] While reed wires 104a and 104b combine with the up electrode of an actuator 106, and a lower 
electrode, respectively and transmit a driving signal to a piezo-electric layer, they transmit the signal 
of the resonance frequency which the actuator 106 detected to a recording device etc. 
[0265] An actuator 106 is temporarily oscillated based on the driving signal transmitted from reed 
wires 104a and 104b. Moreover, residual vibration of the actuator 106 is carried out after an 
oscillation, and it generates back EMF by the vibration. At this time, the resonance frequency 
corresponding to the consumption condition of the liquid in a liquid container is detectable by 
detecting the period of vibration of the back EMF wave. 

[0266] a film 108 — an actuator 106 and a plate 110 — pasting up — an actuator — liquid — it is 
made dense. As for a film 108, it is desirable to form with polyolefine etc. and to paste up by thermal 
melting arrival. By pasting up an actuator 106 and a plate 1 10 in the shape of a field with a film 108, 
and fixing, dispersion by the location of adhesion is lost and any parts other than the oscillating 
section do not vibrate. Therefore, even if it pastes up an actuator 106 on a plate 110, the oscillation 
characteristic of an actuator 106 does not change. 

[0267] In addition, a plate 110 is a circle configuration and the opening 114 of a pedestal 102 is 
formed in the shape of a cylinder. The actuator 106 and the film 108 are formed in the shape of a 
rectangle. Reed wires 104a and 104b, an actuator 106, a film 108, and a plate 1 10 are good also as 
removable to a pedestal 102. A pedestal 102, reed wires 104a and 104b, the actuator 106, the film 
108, and the plate 110 are arranged to the medial axis of the module object 100 at the symmetry, 
moreover, the core of a pedestal 102, an actuator 106, a film 108, and a plate 110 — the module 
object 100 — it is mostly arranged on the medial axis. 

[0268] Moreover, the area of the opening 1 14 of a pedestal 102 is formed more greatly than the area 
of the oscillating field of an actuator 106. The through tube 112 is formed in the location which faces 
the oscillating section of an actuator 106 at the core of a plate 110. As shown in drawing 1 and 
drawing 2 , the cavity 162 is formed in the actuator 106 and a through tube 112 and a cavity 162 form 
both ink reservoirs. In order to lessen effect of residual ink, compared with the path of a through tube 
1 1 2, the small thing of the thickness of a plate 1 10 is desirable. For example, as for the depth of a 
through tube 112, it is desirable that it is 1/3 or less magnitude of the path, a through tube 1 12 is the 
symmetry to the medial axis of the module object 100 — it is the configuration of a perfect circle 
mostly. Moreover, the area of a through tube 1 12 is larger than the opening area of the cavity 162 of 
an actuator 106. The periphery of the cross section of a through tube 112 may be a taper 
configuration, and may be a step configuration. The flank, the upper part, or the pars basilaris ossis 
occipitalis of a container 1 is equipped with the module object 100 so that a through tube 112 may 
turn to the inside of a container 1. If ink is consumed and the ink of the actuator 106 circumference is 
lost, based on the resonance frequency of an actuator 106 changing a lot, at least the water of ink 
can detect change. 

[0269] Drawi ng 25 is the perspective view showing other operation gestalten of a module object. As 
for the module object 400 of this operation gestalt, the piezoelectric device applied part 405 is formed 
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in the liquid-container attachment section 401. As for the liquid-container attachment section 401, 
the flat surface has the pedestal 402 on Kakumaru's square, and the cylinder section 403 of the shape 
of a cylinder on a pedestal 402 mostly. Furthermore, the piezoelectric device applied part 405 includes 
the tabular element 406 and crevice 413 which were stood on the cylinder section 403. In the crevice 
413 established in the side face of the tabular element 406, the actuator 106 is arranged at longitude. 
In addition, the tip of the tabular element 406 is beveled by the predetermined include angle, and in 
case the hole formed in the ink cartridge is equipped, it is easy to insert it in. 

[0270] Drawing 26 is the decomposition perspective view of the module object 400 shown in drawing 
25 . The module object 400 as well as the module object 100 shown in drawing 23 contains the liquid- 
container attachment section 401 and the piezoelectric device applied part 405. The liquid-container 
attachment section 401 has a pedestal 402 and the cylinder section 403, and the piezoelectric device 
applied part 405 has the tabular element 406 and a crevice 413. It is joined to a plate 410 and an 
actuator 106 is fixed to a crevice 413. The module object 400 has further reed wires 404a and 404b, 
an actuator 106, and a film 408. 

[0271] In addition, with this operation gestalt, a plate 410 is a rectangle-like and the opening 414 
prepared in the tabular element 406 is also formed in the shape of a rectangle. Reed wires 404a and 
404b, an actuator 106, a film 408, and a plate 410 may be constituted as removable to a pedestal 402. 
The actuator 106, the film 408, and the plate 410 are arranged at the symmetry to the medial axis 
prolonged in the direction of a vertical to the flat surface of opening 414 through the core of opening 
414. furthermore, the core of an actuator 406, a film 408, and a plate 410 — opening 414 — it is 
mostly arranged on the medial axis. 

[0272] The area of the through tube 412 prepared in the core of a plate 410 is formed more greatly 
than the area of opening of the cavity 162 of an actuator 106. Both the cavities 162 and through 
tubes 412 of an actuator 106 form an ink reservoir. The thickness of a plate 410 is small compared 
with the path of a through tube 412, for example, it is desirable to set it as 1/3 or less magnitude of 
the path of a through tube 412. a through tube 412 is the symmetry to the medial axis of the module 
object 400 — it is the configuration of a perfect circle mostly. The periphery of the cross section of a 
through tube 412 may be a taper configuration, and may be a step configuration. The pars basilaris 
ossis occipitalis of a container 1 can be equipped with the module object 400 so that a through tube 
412 may be arranged inside a container 1. Since it is arranged in a container 1 so that an actuator 106 
may be prolonged perpendicularly, a setup at the time of an ink end is easily changeable by changing 
the height which changes the height of a pedestal 402 and by which an actuator 106 is arranged in a 
container 1. 

[0273] Drawing 27 shows the operation gestalt of further others of a module object. The module 
object 500 of drawing 27 as well as the module object 100 shown in drawing 23 contains the liquid- 
container attachment section 501 which has a pedestal 502 and the cylinder section 503. Moreover, 
the module object 500 has further reed wires 504a and 504b, an actuator 106, a film 508, and a plate 
510. Opening 514 is formed in a core so that the pedestal 502 included in the liquid-container 
attachment section 501 can hold reed wires 504a and 504b, and a crevice 513 is formed in the 
perimeter of opening 514 so that an actuator 106, a film 508, and a plate 510 can be held. An actuator 
106 is fixed to the piezoelectric device applied part 505 through a plate 510. Therefore, reed wires 
504a and 504b, an actuator 106, a film 508, and a plate 510 are attached in the liquid-container 
attachment section 501 as one. 

[0274] As for the module object 500 of this operation gestalt, the cylinder section 503 with a top face 
slanting in the vertical direction is mostly formed for the flat surface on the pedestal 502 of the shape 
of Kakumaru's square. The actuator 106 is arranged on the crevice 513 aslant prepared in the vertical 
direction of the top face of the cylinder section 503. 

[0275] That is, the tip of the module object 500 inclines and the inclined plane is equipped with the 
actuator 106. For this reason, if the pars basilaris ossis occipitalis or flank of a container 1 is equipped 
with the module object 500, it will be arranged so that an actuator 106 may incline to the vertical 
direction of a container 1. As for whenever [ tilt-angle / of the tip of the module object 500 ], it is 
desirable to consider as for about 30 to 60 degrees in view of detectability ability. 
[0276] The pars basilaris ossis occipitalis or flank of a container 1 is equipped with the module object 
500 so that an actuator 106 may be arranged in a container 1. When the flank of a container 1 is 
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equipped with the module object 500, it is attached in a container 1, an actuator 106 inclining so that 
a container 1 top, bottom, or width side may be turned to. It is desirable that it is attached in a 
container 1 on the other hand, an actuator 106 inclining so that the ink feed hopper side of a 
container 1 may be turned to when the pars basilaris ossis occipitalis of a container 1 is equipped 
with the module object 500. 

[0277] Drawing 28 is a sectional view near [ when equipping a container 1 with the module object 100 
shown in drawing 23 ] the pars basilaris ossis occipitalis of an ink container. It is equipped with the 
module object 100 so that the side attachment wall of a container 1 may be penetrated. O ring 365 is 
formed in the plane of composition of the side attachment wall of a container 1, and the module 
object 100, and **** of the module object 100 and a container 1 is maintained at it. Thus, since a seal 
is made with an O ring, as for the module object 100, it is desirable to have the cylinder section which 
was explained by drawing 23 . 

[0278] By the tip of the module object 100 being inserted in the interior of a container 1, the ink in a 
container 1 contacts an actuator 106 through the through tube 112 of a plate 110. With a liquid or a 
gas, since the resonance frequency of the residual vibration of an actuator 106 differs, the perimeter 
of the oscillating section of an actuator 106 can detect the consumption condition of ink using the 
module object 100. 

[0279] Moreover, a container 1 may be equipped with the module objects 700A, 700B, 750A, and 750B 
shown in the module object 400 shown not only in the module object 100 but in drawing 25 , the 
module object 500 shown in drawing 27 or drawing 29 , and drawing 30 , and the mold structure 600, 
and the existence of ink may be detected. 

[0280] Drawing 29 shows the operation gestalt of further others of the module object 100. Module 
object 750A of dra wing 29 (A) has actuator 106b and a pedestal 360. The container 1 is equipped with 
module object 750A so that the front face may serve as an inside of the side attachment wall of a 
container 1, and abbreviation one. Actuator 106b contains the piezo-electric layer 160, the up 
electrode 164, the lower electrode 166, and a diaphragm 176. The lower electrode 166 is formed in the 
top face of a diaphragm 176. The piezo-electric layer 160 is formed in the top face of the lower 
electrode 166, and the up electrode 164 is formed in the top face of the piezo-electric layer 160. 
Therefore, the piezo-electric layer 160 is formed so that it may be inserted from the upper and lower 
sides with the up electrode 164 and the lower electrode 166. The piezo-electric layer 160, the up 
electrode 164, and the lower electrode 166 form a piezoelectric device. The piezoelectric device is 
formed on the diaphragm 176. A piezoelectric device and the oscillating field of a diaphragm 176 are 
the oscillating sections in which an actuator actually vibrates. The through tube 385 is formed in the 
side attachment wall of a container 1. Therefore, ink contacts a diaphragm 176 through the through 
tube 385 of a container 1. 

[0281] Next, the actuation of module object 750A shown in drawing 29 (A) is explained. The up 
electrode 164 and the lower electrode 166 transmit the signal of the resonance frequency which the 
piezo-electric layer 160 detects to a recording device while transmitting a driving signal to the piezo- 
electric layer 160. It oscillates with the driving signal transmitted with the up electrode 164 and the 
lower electrode 166, and residual vibration of the piezo-electric layer 160 is carried out after that By 
this residual vibration, the piezo-electric layer 160 generates back EMF. And the period of vibration of 
the back EMF wave is counted, and the existence of ink can be detected by detecting the resonance 
frequency in the time. 

[0282] Only a diaphragm 176 contacts the ink in the ink container 1 so that module object 750A may 
be shown in a field (A) opposite to the piezoelectric-device side of the oscillating section of actuator 
106b, i.e., d rawing 29 . In module object 750A of drawing 29 (A), the embedding to the module object 
of the electrode of a reed wire (104a, 104b, 404a, 404b, 504a, and 504b) shown in drawing 27 from 
drawing 23 becomes unnecessary. For this reason, a forming cycle is simplified. Furthermore, it 
becomes exchange of module object 750A, and recyclable. Furthermore, since actuator 106b is 
protected by the pedestal 360, actuator 106b can be protected from contact outside. 
[0283] Drawing 29 (B) shows the operation gestalt of further others of a module object Module object 
750B of drawing 29 (B) has actuator 106b and a pedestal 360. The container 1 is equipped with 
module object 750B so that the front face may serve as an inside of the side attachment wall of a 
container 1, and abbreviation one. Actuator 106b contains the piezo-electric layer 160, the up 
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electrode 164, the lower electrode 166, and a diaphragm 176. The lower electrode 166 is formed in the 
top face of a diaphragm 176. The piezo-electric layer 160 is formed in the top face of the lower 
electrode 1 66, and the up electrode 1 64 is formed in the top face of the piezo-electric layer 1 60. 
Therefore, the piezo-electric layer 160 is formed so that it may be inserted from the upper and lower 
sides with the up electrode 164 and the lower electrode 166. The piezo-electric layer 160, the up 
electrode 164, and the lower electrode 166 form a piezoelectric device. The piezoelectric device is 
formed on the diaphragm 176. A piezoelectric device and the oscillating field of a diaphragm 176 are 
the oscillating sections in which an actuator actually vibrates. The thin wall 380 is formed in the side 
attachment wall of a container 1. A container 1 is equipped only with a diaphragm 176 so that the thin 
wall 380 of the ink container 1 may be contacted, so that module object 750B may be shown in a field 
(B) opposite to the piezoelectric-device side of the oscillating section of actuator 106b, i.e., drawing 
29 . Therefore, residual vibration of the oscillating section of actuator 106b is carried out with the thin 
wall 380. 

[0284] Next, the actuation of module object 750B shown in drawing 29 (B) is explained. The up 
electrode 164 and the lower electrode 166 transmit the signal of the resonance frequency which the 
piezo-electric layer 160 detects to a recording device while transmitting a driving signal to the piezo- 
electric layer 160. It oscillates with the driving signal transmitted with the up electrode 164 and the 
lower electrode 166, and the piezo-electric layer 160 vibrates with a resonant period after that. Since 
the diaphragm 176 touches the thin wall 380 of a container 1, residual vibration of the oscillating 
section of actuator 106b is carried out with the thin wall 380. Since the inside side of the container 1 
of the thin wall 380 contacts ink, in case actuator 106b carries out residual vibration with the thin wall 
380, the resonance frequency and the amplitude of this residual vibration change with ink residues. By 
this residual vibration, the piezo-electric layer 160 generates back EMF. And an ink residue is 
detectable by counting the period of vibration of the back EMF wave, and detecting the resonance 
frequency at that time. 

[0285] In module object 750B of drawing 29 (B), the embedding to the module object of the electrode 
of a reed wire (104a, 104b, 404a, 404b, 504a, and 504b) shown in drawing 27 from drawing 23 becomes 
unnecessary. For this reason, a forming cycle is simplified. Furthermore, it becomes exchange of 
module object 750B, and recyclable. Furthermore, since actuator 106b is protected by the pedestal 
360, actuator 106b can be protected from contact outside. 

[0286] Dr awing 30 (A) shows the sectional view of the ink container when equipping a container 1 with 
module object 700B. In the case of drawing 30 (A), module object 700B is used as one of the 
attachment structures. The container 1 is equipped with module object 700B as the liquid-container 
attachment section 360 projects inside a container 1. A through tube 370 is formed in the attachment 
plate 350, and a through tube 370 and the oscillating section of actuator 106b face. Furthermore, a 
hole 382 is formed in the bottom wall of module object 700B, and the piezoelectric device applied part 
363 is formed. As actuator 106b closes a hole 382, it is arranged. 

[0287] Therefore, ink contacts a diaphragm 176 through the hole 382 of the piezoelectric device 
applied part 363, and the through tube 370 of the attachment plate 350. Both the hole 382 of the 
piezoelectric device applied part 363 and the through tube 370 of the attachment plate 350 form an 
ink reservoir. The piezoelectric device applied part 363 and actuator 106b are being fixed by the 
attachment plate 350 and the film member. Moreover, the sealing structure 372 is formed in the 
connection of the liquid-container attachment section 360 and a container 1. The sealing structure 
372 may be formed with reversible ingredients, such as synthetic resin, and may be formed with an O 
ring. Although module object 700B of drawing 30 (A) and a container 1 are another objects, as shown 
in drawing 30 (B), the piezoelectric device applied part of module object 700B may consist of some 
containers 1. 

[0288] In module object 700B of drawing 30 (A), the embedding to the module object of a reed wire 
shown in drawing 27 from drawing 23 becomes unnecessary. For this reason, a forming cycle is 
simplified. Furthermore, it becomes exchangeable [ module object 700B ], and becomes recyclable. 
[0289] In case an ink cartridge shakes, ink may adhere to the top face or side face of a container 1. 
Such ink may hang down from the top face or side face of a container 1, may contact actuator 106b, 
and may incorrect-operate actuator 106b. However, when the liquid-container attachment section 
360 of module object 700B has projected inside the container 1, actuator 106b does not incorrect- 
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operate in the ink which has hung down from the top face and side face of a container 1. 

[0290] Moreover, in the example of drawing 30 (A), a container 1 is equipped with some of diaphragms 

176 and attachment plates 350 so that the ink in a container 1 may be contacted. 

[0291] Drawing 30 (B) shows the sectional view of the ink container about other examples when 

equipping a container 1 with actuator 106b. In the ink cartridge by the example of drawing 30 (B), the 

protection member 361 is attached in the container 1 as another object with actuator 106b. 

Therefore, the protection member 361 and actuator 106b are not united as a module. However, the 

protection member 361 can be protected so that a users hand cannot touch actuator 106b. The hole 

380 is arranged by the side attachment wall of a container 1 corresponding to the front face of 

actuator 106b. 

[0292] Actuator 106b contains the piezo-electric layer 160, the up electrode 164, the lower electrode 
166, the diaphragm 176, and the attachment plate 350. A diaphragm 176 is formed in the top face of 
the attachment plate 350, and the lower electrode 166 is formed in the top face of a diaphragm 176. 
And the piezo-electric layer 160 is formed in the top face of the lower electrode 166, and the up 
electrode 164 is formed in the top face of the piezo-electric layer 160. Therefore, the principal part of 
the piezo-electric layer 160 is formed so that it may be inserted by the principal part of the up 
electrode 164, and the principal part of the lower electrode 166 from the upper and lower sides. The 
circular part which is each principal part of the piezo-electric layer 160, the up electrode 164, and the 
lower electrode 166 forms a piezoelectric device. The piezoelectric device is formed on the diaphragm 
176. A piezoelectric device and the oscillating field of a diaphragm 176 are the oscillating sections in 
which an actuator actually vibrates. The through tube 370 is formed in the attachment plate 350. 
Therefore, ink contacts a diaphragm 176 through the hole 380 of a container 1, and the through tube 
370 of the attachment plate 350. Both the hole 380 of a container 1 and the through tube 370 of the 
attachment plate 350 form an ink reservoir. Moreover, in the example of drawing 30 (B) T actuator 106b 
is protected from contact outside by the protection member 361. 

[0293] In addition, actuator 106b and the attachment plate 350 in drawing 30 (A) and the example of 
(B) are replaceable at the actuator 106 which has the substrate 178 of drawing 1 . 
[0294] Drawing 30 (C) shows an operation gestalt equipped with the mold structure 600 containing 
actuator 106b. In the example of drawing 30 (c), the mold structure 600 is used as one of the 
attachment structures. The mold structure 600 has actuator 106b and the mold section 364. Actuator 
106b and the mold section 364 are fabricated by one. The mold section 364 is fabricated with 
reversible ingredients, such as silicon resin. The mold section 364 is formed so that it may have two 
guide pegs prolonged from the actuator 106b side. The foot of the mold section 364 has a reed wire 
362 inside, the mold section 364 — the mold section 364 and a container 1 — liquid — since it fixes 
densely, the edge of two guide pegs of the mold section 364 is formed in the shape of a semi-sphere 
on the outside of a container 1. A container 1 is equipped with the mold section 364 so that actuator 
106b may project inside a container 1. Thereby, the oscillating section of actuator 106b contacts the 
ink in a container 1. The up electrode 164, the piezo-electric layer 160, and the lower electrode 166 
of actuator 106b are protected from contact in ink by the mold section 364. 

[0295] For the mold structure 600 of drawing 30 (C), ink is a pile to the leakage from a container 1 
without needing the sealing structure 372 between the mold section 364 and a container 1. Moreover, 
since it is the gestalt in which the mold structure 600 does not project from the exterior of a 
container 1, actuator 106b can be protected from contact outside. Moreover, since the mold section 
364 has projected the mold structure 600 inside the container 1, actuator 106b does not incorrect- 
operate in the ink which has hung down from the top face and side face of a container 1. 
[0296] Drawing 31 shows the operation gestalt of the ink cartridge and ink jet recording device using 
the actuator 106 shown in drawing 1 . The ink jet recording device which has two or more ink 
induction 182 and electrode holders 184 corresponding to each ink cartridge 180 is equipped with two 
or more ink cartridges 180. Two or more ink cartridges 180 hold the ink of a class different, 
respectively, for example, a different color. Each base of two or more ink cartridges 180 is equipped 
with the actuator 106 which is a means to detect an acoustic impedance at least. By equipping an ink 
cartridge 180 with an actuator 106, the ink residue in an ink cartridge 180 is detectable. 
[0297] Drawing 32 shows the detail of the head section circumference of an ink jet recording device. 
An ink jet recording device has the ink induction 182, an electrode holder 184, the head plate 186, and 
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a nozzle plate 188. Two or more formation of the nozzle 190 which injects ink is carried out at the 
nozzle plate 188. 

[0298] The ink induction 182 has the air supply opening 181 and the ink inlet 183. The air supply 
opening 181 supplies air to an ink cartridge 180. Ink is introduced into the ink inlet 183 from an ink 
cartridge 180. 

[0299] An ink cartridge 180 has an air induction inlet 185 and the ink feed hopper 187. Air is 
introduced into an air induction inlet 185 from the air supply opening 181 of the ink induction 182. The 
ink feed hopper 187 supplies ink to the ink inlet 183 of the ink induction 182. By introducing air into an 
ink cartridge 180 from an air induction inlet 185, it is urged to supply of the ink from the ink cartridge 
180 to the ink induction 182. An electrode holder 184 opens for free passage the ink supplied through 
the ink induction 182 from the ink cartridge 180 on the head plate 186. 

[0300] Drawing 33 shows other operation gestalten of an ink cartridge 180 shown in drawing 30 . Base 
194a by which ink cartridge 180A of drawing 33 (A) was aslant formed in the vertical direction is 
equipped with the actuator 106. Since it is aslant equipped with the actuator 106 to the vertical 
direction of the ink container 194, it becomes the ****** fitness of ink. 

[0301] Inside the ink container 194 of an ink cartridge 180, the breaking-the-water wall 192 is formed 
in the actuator 106 and the faced location from the internal base of the ink container 194 at 
predetermined height. The gap filled with ink is formed between an actuator 106 and the breaking- 
the-water wall 192. Spacing of the breaking-the-water wall 192 and an actuator 106 is vacated for 
extent with which ink is not held according to the capillary tube force. 

[0302] When the ink container 194 rolls, the wave of ink occurs in the ink container 194 interior, a gas 
and air bubbles are detected by the impact with an actuator 106, and an actuator 106 may incorrect- 
operate by it. However, by establishing the breaking-the-water wall 1 92, the wave of the ink of the 
actuator 106 neighborhood can be prevented and incorrect actuation of an actuator 106 can be 
prevented. 

[0303] It is equipped with the actuator 106 of ink cartridge 180B of drawing 33 (B) on the side 
attachment wall of the feed hopper of the ink container 194. As long as it is near the ink feed hopper 
187, the side attachment wall or base of the ink container 194 may be equipped with an actuator 106. 
Moreover, as for an actuator 106, it is desirable that the core of the cross direction of the ink 
container 194 is equipped. 

[0304] Since ink passes the ink feed hopper 187 and is supplied outside, ink and an actuator 106 
contact certainly to an ink near end time by forming an actuator 106 near the ink feed hopper 187. 
Therefore, an actuator 106 can detect the time of an ink near end certainly. 

[0305] Furthermore, by forming an actuator 106 near the ink feed hopper 187, in case the cartridge 
holder on carriage is equipped with an ink container, positioning with the actuator 106 on an ink 
container and the contact on carriage becomes certain. The reason is that positive association with 
an ink feed hopper and a supply needle is the most important in connection on an ink container and 
carriage. If a gap is among these, its tip of a supply needle is hurt, or a damage is given to sealing 
structures, such as an O ring, and ink will begin to leak. In order to prevent such a trouble, the ink jet 
printer usually has the special structure which can do exact alignment, when mounting an ink 
container on carriage. Therefore, it becomes a positive thing also about the alignment of an actuator 
by arranging an actuator near the feed hopper at coincidence. Furthermore, more positive alignment is 
realizable by equipping the core of the cross direction of the ink container 194 with an actuator 106. 
When an ink container carries out axial rocking a core [ a crosswise center line ] at the time of 
wearing to a holder, it is because there are few the shakes. 

[0306] Drawing 34 shows the operation gestalt of further others of an ink cartridge 180. The sectional 
view which expanded side-attachment-wall 194b of ink cartridge 180C which showed drawing 34 (A) 
in the sectional view of ink cartridge 180C, and showed drawing 34 (B) to drawing 34 (A), and drawing 
34 (C) are the perspective drawing from the transverse plane. 

[0307] It is formed on the circuit board 610 with the semi-conductor storage means 7 and an actuator 
106 same [ ink cartridge 180C ]. As shown in drawing 34 (B) and drawing 34 (C), the semi-conductor 
storage means 7 is formed above the circuit board 610, and the actuator 106 is formed under the 
semi-conductor storage means 7 in the same circuit board 610. 

[0308] Side-attachment-wall 194b is equipped with variant O ring 614 so that the perimeter of an 
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actuator 106 may be surrounded. Two or more formation of the caulking section 616 for joining the 
circuit board 610 to the ink container 194 is carried out at side-attachment-wail 194b. while the 
oscillating field of an actuator 106 can be made to perform contacting ink by joining the circuit board 
610 to the ink container 194 through the caulking section 616, and pushing variant O ring 614 against 
the circuit board 610 — the exterior and the interior of an ink cartridge — liquid — it is kept dense. 
[0309] The terminal 612 is formed in the semi-conductor storage means 7 and semi-conductor 
storage means 7 neighborhood. A terminal 612 delivers the signal between the semi-conductor 
storage means 7 and the exteriors, such as ink jet storage. The semi-conductor storage means 7 may 
be constituted by the rewritable semiconductor memory of EEPROM etc. On the same circuit board 
610, since it is, the semi-conductor storage means 7 and an actuator 106 end like 1 time of a 
shipfitter, formation, now in case an actuator 106 and the semi-conductor storage means 7 are 
attached in ink cartridge 180C. Moreover, the routing at the time of manufacture of ink cartridge 180C 
and recycle is simplified. Furthermore, since the mark of components are reduced, the manufacturing 
cost of ink cartridge 180C can be reduced. 

[0310] An actuator 106 detects the consumption condition of the ink in the ink container 194. The 
semi-conductor storage means 7 stores the information on ink, such as an ink residue which the 
actuator 106 detected. Moreover, the semi-conductor storage means 7 stores the information about 
property parameters, such as the property of the ink used in case an ink residue etc. is detected, and 
an ink cartridge. 

[0311] The semi-conductor storage means 7 stores resonance frequency when the ink in the ink 
container 194 is consumed as one of the property parameters, when the ink in the ink container 194 
is full beforehand (i.e., when ink is filled in the ink container 194), or when ink is an end. The ink in the 
ink container 194 may be stored when, as for the resonance frequency of full or an end condition, an 
ink jet recording device is equipped with an ink container for the first time. Moreover, as for the 
resonance frequency of full or an end condition, the ink in the ink container 194 may be stored during 
manufacture of the ink container 194. 

[0312] Dispersion at the time of detecting an ink residue can be amended by storing resonance 
frequency in case the ink in the ink container 194 is full or an end beforehand in the semi-conductor 
storage means 7, and reading the data of resonance frequency by the ink jet recording apparatus side. 
Thereby, it is correctly detectable that the ink residue decreased to the reference value. 
[0313] Drawing 35 shows the operation gestalt of further others of an ink cartridge 180. As for ink 
cartridge 180D shown in drawing 35 (A), side-attachment-wall 194b of the ink container 194 is 
equipped with two or more actuators 106. The thing of the actuator 106 of these plurality for which 
respectively is supposed and two or more really shown [ in drawing 15 ] fabricated actuators 106 are 
used is desirable. Two or more actuators 106 set spacing in the vertical direction, and are arranged at 
side-attachment-wall 194b. By setting two or more actuators 106 in the vertical direction, and 
arranging spacing for them in it at side-attachment-wall 194b, an ink residue is gradually detectable. 
[0314] As for ink cartridge 180E shown in drawing 35 (B), side-attachment-wall 194b of the ink 
container 194 is equipped with the actuator 606 long in the vertical direction. Change of the ink 
residue in the ink container 194 is continuously detectable in the vertical direction with the long 
actuator 606. As for the die length of an actuator 606, it is desirable to have the die length more than 
one half of the height of side-attachment-wall 194b. the actuator 606 in drawing 35 (B) — side- 
attachment-wall 1 94b — it has the die length to a lower limit mostly from upper limit. 
[0315] Side-attachment-wall 194b of the ink container 194 is equipped with two or more actuators 
106 like ink cartridge 180D shown in drawing 35 (A) by ink cartridge 180F shown in drawing 35 (C). 
Moreover, predetermined spacing is set to confrontation of two or more actuators 106, and it has the 
long breaking-the-water wall 192 in the vertical direction. The thing of the actuator 106 of these 
plurality for which respectively is supposed and two or more really shown [ in drawing 15 ] fabricated 
actuators 106 are used is desirable. 

[0316] The gap filled with ink is formed between an actuator 106 and the breakingH:he-water wall 192. 
Moreover, spacing of the breaking-the-water wall 192 and an actuator 106 is vacated for extent with 
which ink is not held according to the capillary tube force. 

[0317] When the ink container 194 rolls, the wave of ink occurs in the ink container 194 interior, a gas 
and air bubbles will be detected by the impact with an actuator 106, and an actuator 106 may 
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incorrect-operate by it. However, by establishing the breaking-the-water wall 192 like drawing 35 (c), 
****** of the ink of the actuator 106 neighborhood can be prevented and incorrect actuation of an 
actuator 106 can be prevented. Moreover, the breaking-the-water wall 192 prevents the air bubbles 
generated because ink rocks invading into an actuator 106. 

[0318] Drawing 36 shows the operation gestalt of further others of an ink cartridge 180. Ink cartridge 
180G of drawing 36 (A) have two or more septa 212 caudad prolonged from top-face 194c of the ink 
container 194. Predetermined spacing is vacated and the lower limit of each septum 212 and the base 
of the ink container 194 are opening the pars basilaris ossis occipitalis of the ink container 194 for 
free passage. Ink cartridge 180G have two or more hold rooms 213 divided as two or more septa 212 
be alike, respectively. The pars basilaris ossis occipitalis of two or more hold rooms 213 is mutually 
open for free passage. 

[0319] In each of two or more hold rooms 213, top-face 194c of the ink container 194 is equipped 
with the actuator 106. The thing of the actuator 106 of these plurality for which respectively is 
supposed and the really shown [ in drawing 15 ] fabricated actuator 106 is used is desirable, an 
actuator 106 — top-^ace 194c of the hold room 213 of the ink container 194 — it is mostly arranged 
in the center. 

[0320] The capacity of the hold room 213 is becoming small gradually as the ink feed hopper 187 side 
is the largest and keeps away from the ink feed hopper 187 into the ink container 194. Therefore, 
spacing by which an actuator 106 is arranged is also narrow as the ink feed hopper 187 side is large 
and keeps away from the ink feed hopper 187 into the ink container 194. 

[0321] Ink is discharged from the ink feed hopper 187, and air enters from an air induction inlet 185. 
For this reason, the ink of the hold room 213 of the direction in the inner part of ink cartridge 180G is 
consumed sequentially from the ink of the hold room 213 by the side of the ink feed hopper 187. For 
example, while the ink of the hold room 213 nearest to the ink feed hopper 187 was consumed and the 
water level of the ink of the hold room 213 nearest to the ink feed hopper 187 has fallen, ink is filled 
at other hold rooms 213. If all the ink of the hold room 213 nearest to the ink feed hopper 187 is 
consumed, air will count from the ink feed hopper 187, and will trespass upon the 2nd hold room 213, 
the ink in the 2nd hold room 213 will begin to be consumed, and the water level of the ink of the 2nd 
hold room 213 will begin to fall. It counts from the ink supply room 187, and ink is filled at this time at 
the hold room 213 of the 3rd henceforth. Thus, ink is consumed in order at the hold room 213 distant 
from the hold room 213 near the ink feed hopper 187. 

[0322] Thus, since the actuator 106 is arranged every hold room 213 at top-face 194c of the ink 
container 194, as for an actuator 106, reduction of the amount of ink is gradually detectable. 
Furthermore, the capacity of the hold room 213 can detect frequency highly, so that the time interval 
to which an actuator 106 detects reduction of the amount of ink since it is becoming small gradually 
toward the back from the ink feed hopper 187 becomes gradually small and it approaches an ink end. 
[0323] Ink cartridge 180H of drawing 36 (B) have one septum 212 caudad prolonged from top-face 
194c of the ink container 194. Predetermined spacing is vacated and the lower limit of a septum 212 
and the base of the ink container 194 are opening the pars basilaris ossis occipitalis of the ink 
container 194 for free passage. Ink cartridge 180H have two hold rooms 213a and 213b divided by the 
septum 212. The pars basilaris ossis occipitalis of the hold rooms 213a and 213b is mutually open for 
free passage. 

[0324] The capacity of hold room 213a by the side of the ink feed hopper 187 is seen from the ink 
feed hopper 187, and is larger than the capacity of hold room 213b in the direction of back. As for 
especially the capacity of hold room 213b, it is desirable that it is smaller than the one half of the 
capacity of hold room 213a. 

[0325] Top-face 194c of hold room 213b is equipped with an actuator 106. Furthermore, the buffer 
214 which is the slot which catches the air bubbles into which it goes at the time of manufacture of 
ink cartridge 180H is formed in hold room 213b. In drawing 36 (B), the buffer 214 is formed as a slot 
which extends in the upper part from side-attachment-wall 194b of the ink container 194. A buffer 
214 catches the air bubbles which invaded in ink hold room 213b. For this reason, an actuator 106 can 
prevent incorrect-recognizing an ink end with air bubbles. 

[0326] In addition, since the actuator 106 is formed in top-face 194c of hold room 213b, ink can be 
consumed to the last by applying the amendment corresponding to the consumption condition of the 
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ink in hold room 213a grasped with the dot counter to the amount of ink after an ink near end is 
detected until it will be in ink and a condition completely. Furthermore, the amount of ink after ink 
near end detection which can be consumed is changeable by adjusting the capacity of hold room 213b 
by changing the die length and spacing of a septum 212 etc. 

[0327] As for ink cartridge 1801 of drawing 36 (C), hold room 213b of ink cartridge 180H of drawing 36 

(B) is filled up with the porosity member 216. The porosity member 216 is installed so that the whole 
space from the top face in hold room 213b to an inferior surface of tongue may be filled, and it 
touches the actuator 106. 

[0328] During the reciprocating motion on the time of an ink container falling, or carriage, air may 
invade in ink hold room 213b, and this may cause incorrect actuation of an actuator 106. However, if it 
has the porosity member 216, since the porosity member 21 will catch air, it can prevent an actuator 
106 and air contacting. Moreover, since the porosity member 216 also holds ink, also when an ink 
container shakes, it can prevent applying ink to an actuator 106 and an actuator 106 incorrect- 
detecting those without ink with those with ink. As for the porosity member 216, it is desirable to 
install in the hold room 213 where capacity is the smallest. 

[0329] In addition, since the actuator 106 is formed in top-face 194c of hold room 213b, ink can be 
consumed to the last by applying the amendment corresponding to the consumption condition of the 
ink in hold room 213a grasped with the dot counter to the amount of ink after an ink near end is 
detected until it will be in ink and a condition completely. Furthermore, the amount of ink after ink 
near end detection which can be consumed is changeable by adjusting the capacity of hold room 213b 
by changing the die length and spacing of a septum 212 etc. 

[0330] Ink cartridge 180J of drawing 36 (D) are constituted by two kinds of porosity members 21 6A 
and 21 6B from which an aperture differs [ the porosity member 216 of ink cartridge 1801 of drawing 36 

(C) ]. Porosity member 21 6A is arranged above porosity member 21 6B. The aperture of upper porosity 
member 21 6A is larger than the aperture of lower porosity member 21 6B. Or porosity member 21 6A 
may be formed by the member with low liquid compatibility rather than porosity member 21 6B. 
[0331] Since the capillary tube force is larger than porosity member 216A of an aperture with the 
small larger porosity member 21 6B of an aperture, the ink in hold room 213b gathers for lower porous 
chamber portion material 21 6B, and is held. Therefore, if air reaches even to an actuator 106 once 
and an actuator 106 detects those without ink, ink will reach an actuator again and an actuator 106 
will not detect with those with ink. Furthermore, since ink is absorbed by porosity member 21 6B of a 
side far from an actuator 106, ****** of about 106-actuator ink is good. For this reason, the variation 
of the acoustic-impedance change when detecting ink existence becomes large. 

[0332] In addition, since the actuator 106 is formed in top-face 194c of hold room 213b, ink can be 
consumed to the last by applying the amendment corresponding to the consumption condition of the 
ink in hold room 213a grasped with the dot counter to the amount of ink after an ink near end is 
detected until it will be in ink and a condition completely. Furthermore, the amount of ink after ink 
near end detection which can be consumed is changeable by adjusting the capacity of hold room 213b 
by changing the die length and spacing of a septum 212 etc. 

[0333] Drawing 37 (A) is the sectional view showing ink cartridge 180K which are the operation gestalt 
which transformed ink cartridge 1801 shown in drawing 36 (C). The lower part of the porosity member 
216 of ink cartridge 180K shown in drawing 37 (A) is compressed to become small gradually towards 
the direction of the base of the ink container 194, and it is designed so that the horizontal cross 
section and a horizontal aperture may become small. As shown in drawing 37 (A), in order that ink 
cartridge 180K may compress the lower part of the porosity member 216 so that the aperture 
becomes small, the rib is prepared in the side attachment wall. Since it is small by being compressed, 
ink is collected in the porosity member 216 lower part, and the aperture of the porosity member 216 
lower part is held. Since ink is absorbed by the porosity member 216 lower part far from an actuator 
106, ****** of about 106-actuator ink is good. For this reason, the variation of the acoustic- 
impedance change when detecting ink existence becomes large. Therefore, when ink shakes, ink is 
applied to the actuator 106 with which ink cartridge 180K top face was equipped, it can keep, and an 
actuator 106 can prevent incorrect-detecting those without ink with those with ink. 
[0334] On the other hand, ink cartridge 180L of drawing 37 (B) and drawing 37 (C) is compressed so 
that the lower part of the porosity member 216 becomes small gradually towards the base of the ink 
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container 194 in the cross direction of the ink container 194, and the horizontal cross section and a 
horizontal aperture are becoming small gradually towards the direction of the base of the ink container 
194. Since it is small by being compressed, ink is collected in the lower part of the porosity member 
216, and the aperture of the porosity member 216 lower part is held. Since ink is absorbed by the 
lower part of porosity member 21 6B far from an actuator 106, ****** of about 106-actuator ink is 
good. For this reason, the variation of the acoustic-impedance change when detecting ink existence 
becomes large. Therefore, when ink shakes, ink is applied to the actuator 106 with which the top face 
of ink cartridge 180L was equipped, it can keep, and an actuator 106 can prevent incorrect-detecting 
those without ink with those with ink. 

[0335] Drawing 38 (A) shows the operation gestalt of further others of the ink cartridge which used 
the actuator 106. Ink cartridge 220A of drawing 38 (A) has the 1st septum 222 formed so that it might 
extend from the top face of ink cartridge 220A to a lower part. Predetermined spacing is vacated 
between the lower limit of the 1st septum 222, and the base of ink cartridge 220A, and ink can flow 
now into the ink feed hopper 230 through the base of ink cartridge 220A. The 2nd septum 224 is 
formed in the ink feed hopper 230 side to the 1st septum 222 so that it may extend more nearly up 
than the base of ink cartridge 220A. Predetermined spacing is vacated between the upper limit of the 
2nd septum 224, and an ink cartridge 220A top face, and ink can flow now into the ink feed hopper 
230 through the top face of ink cartridge 220A. 

[0336] By the 1st septum 222, it sees from the ink feed hopper 230, and 1st hold room 225a is formed 
in the direction in the inner part of the 1st septum 222. On the other hand, by the 2nd septum 224, it 
sees from the ink feed hopper 230, and 2nd hold room 225b is formed in the near side of the 2nd 
septum 224. The capacity of 1st hold room 225a is larger than the capacity of 2nd hold room 225b. 
Between the 1st septum 222 and the 2nd septum 224, only spacing which can cause capillarity is 
vacated, namely, the capillary tube way 227 is formed. Therefore, the ink of 1st hold room 225a is 
brought together in the capillary tube way 227 according to the capillary tube force of the capillary 
tube way 227. For this reason, a gas and air bubbles can prevent mixing to 2nd hold room 225b. 
Moreover, the water level of the ink in 2nd hold room 225b can descend gradually stably. Since it sees 
from the ink feed hopper 230 and 1st hold room 225a is formed in the back from 2nd hold room 225b, 
after the ink of 1st hold room 225a is consumed, the ink of 2nd hold room 225b is consumed. 
[0337] And the side attachment wall by the side of the ink feed hopper 230 of ink cartridge 220A, i.e., 
the side attachment wall by the side of the ink feed hopper 230 of 2nd hold room 225b, is equipped 
with the actuator 106. An actuator 106 detects the consumption condition of the ink in 2nd hold room 
225b. By equipping the side attachment wall of 2nd hold room 225b with an actuator 106, when near, 
an ink residue is stably detectable with an ink end. Furthermore, it can set up freely which time the 
ink residue in is made into an ink end by changing the height which equips the side attachment wall of 
2nd hold room 225b with an actuator 106. 

[0338] Since ink is supplied to 2nd hold room 225b from 1st hold room 225a through the capillary tube 
way 227, an actuator 106 cannot be easily influenced by the ink by rolling of ink cartridge 220A of 
rolling. Therefore, an actuator 106 can measure an ink residue more certainly. Furthermore, since the 
capillary tube way 227 holds ink, it is prevented that ink flows backwards from 2nd hold room 225b to 
1st hold room 225a. 

[0339] Moreover, the check valve 228 is formed in the top face of ink cartridge 220A. A check valve 
228 prevents ink leaking to the ink cartridge 220A exterior, when ink cartridge 220A rolls. 
Furthermore, the evaporation from ink cartridge 220A of ink can also be prevented by installing a 
check valve 228 in the top face of ink cartridge 220A. If the ink in ink cartridge 220A is consumed and 
the negative pressure in ink cartridge 220A exceeds the pressure of a check valve 228, a check valve 
228 will open and air will be inhaled to ink cartridge 220A. Thereby, the pressure in ink cartridge 220A 
is held at abbreviation regularity. 

[0340] Drawing 38 (C) and (D) are drawings showing the cross section of the detail of a check valve 
228. The check valve 228 of drawing 38 (C) has the valve 232 which has wing 232a formed of rubber. 
Wing 232a has countered with the air hole 233 with the exterior of an ink cartridge 220. An air hole 
233 is opened and closed by deformation of wing 232a. That is, if the ink in an ink cartridge 220 
decreases in number and the negative pressure in an ink cartridge 220 exceeds the pressure of a 
check valve 228, wing 232a will deform inside an ink cartridge 220 (opening), and external air will be 
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adopted in an ink cartridge 220. 

[0341] The check valve 228 of drawing 38 (D) has the valve 232 and spring 235 which were formed of 
rubber. If the negative pressure in an ink cartridge 220 exceeds the pressure of a check valve 228, a 
valve 232 resists a spring 235, it will descend (pressing) (opening) and external air will be inhaled in an 
ink cartridge 220. 

[0342] On the other hand, ink cartridge 220B shown in drawing 38 (B) arranges the porosity member 
242 to 1st hold room 225a in ink cartridge 220A of drawing 38 (A) instead of forming a check valve 
228. When ink cartridge 220B rolls, ink leaks to the exterior of ink cartridge 220B, and the porosity 
member 242 prevents things, while holding the ink in ink cartridge 220B. 

[0343] In the above, the case where the ink cartridge concerned or carriage was equipped with an 
actuator 106 was explained to the carriage with which carriage and carriage are equipped, and the ink 
cartridge of another object However, it unites with carriage and the ink tank with which an ink jet 
recording apparatus is equipped with carriage may be equipped with an actuator 106. Furthermore, the 
ink tank of carriage and the off^carriage method which supplies ink to carriage through the tube of 
another object etc. may be equipped with an actuator 106. Moreover, the ink cartridge equivalent part 
of the member which the recording head and the ink container were united and was constituted 
exchangeable may be equipped with the actuator of this invention. 

[0344] In addition, the recording device control sections 2000, 2002, 2004, and 2006, each of those 
elements, and control unit 840c (refer to drawing 10) may be constituted by the computer system. 
The record medium 201 (refer to drawing 5) which recorded the program and the program concerned 
for realizing each of these elements on the computer system here and in which computer read is 
possible is also a candidate for protection in this case. 

[0345] Furthermore, when each aforementioned element is realized by programs, such as OS which 
operates on a computer system, the record medium 202 which recorded the program including the 
various instructions which control programs, such as the OS concerned, and the program concerned 
is also a candidate for protection in this case. 

[0346] Here, in record media 201 and 202, although it can recognize as simple substances, such as a 
floppy disk, the network which makes others and various signals spread is also included. 
[0347] In addition, as an example of a liquid, GRU, a manicure, etc. may be used other than ink. 
[0348] As mentioned above, although this invention was explained using the gestalt of two or more 
operations, the technical range of this invention is not limited to the range given in the gestalt of the 
above-mentioned implementation. Various modification or amelioration can be added to the gestalt of 
the above-mentioned implementation. It is clear from the publication of a claim that the gestalt' s 
which added such modification or amelioration it may be contained in the technical range of this 
invention. 
[0349] 

[Effect of the Invention] In order that according to this invention the digital signal generation circuit 
section may generate the digital signal based on the back EMF signal and the detector section may 
detect a liquid consumption condition based on the digital signal concerned, signal processing in the 
detector section turns into digital processing, and it is hard to be influenced by the noise. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the detail of an actuator 106. 

[Drawin g 2] It is drawing showing the circumference of an actuator 106, and its equal circuit 
[Drawing 3] It is drawing showing the relation between the consistency of ink, and the resonance 
frequency of the ink detected by the actuator 106. 

[Drawing 4] It is drawing showing the back EMF wave of an actuator 106. 

[Drawin g 5] It is drawing showing the configuration of the recording device control section 2000 which 
controls an ink jet recording device by an actuator 106 detecting change of an acoustic impedance 
based on the result which detected the consumption condition of the liquid in a liquid container 1, and 
was detected. 

[Drawing 6] It is the block diagram showing the record device control section 2002 of the gestalt of 
other operations. 

[Drawing 7] It is drawing of the recording device control section 2000 shown in drawing 5 showing the 
gestalt of other operations further. 

[Drawing 8] It is drawing of the recording device control section 2004 shown in drawing 7 showing the 
gestalt of other operations further. 

[Drawing 9] It is the flow chart which shows the operations sequence of the recording apparatus 
control section 2006 shown in drawing 8 . 

[Drawing 10] It is drawing showing the circuitry of the measuring circuit section 800. 

[Draw ing 11] It is drawing showing other examples of the circuitry of the measuring circuit section 

800. 

[Drawing 12] It is the flow chart which shows the operations sequence of the noise effect distinction 
section 880. 

[Drawing 13 ] It is drawing showing the circuitry of the detector section 1 100. 

[Drawing 14] It is drawing showing the detailed circuitry of the liquid existence judging section 1000 
shown in drawing 13 . 

[Drawing 15] It is drawing showing other operation gestalten of an actuator 106. 
[Drawing 16] It is drawing showing some cross sections of the actuator 106 shown in drawing 15 . 
[Drawing 17] It is drawing showing the cross section of the whole actuator 106 shown in drawing 16 . 
[Drawing 18] It is drawing showing the manufacture approach of the actuator 106 shown in drawing 

15 . 

[Drawing 19] It is drawing showing the operation gestalt of further others of the ink cartridge of this 
invention. 

[Drawing 20] It is drawing showing other operation gestalten of through tube 1c. 

[Drawing 21] It is drawing showing other operation gestalten of an actuator 660. 

[Dr a wing 22] It is drawing showing the operation gestalt of further others of an actuator 670. 

[Drawing 23] It is the perspective view showing the module object 100. 

[Drawing 24] It is the exploded view showing the configuration of the module object 100 shown in 
drawing 23 . 

[Drawing 2 5] It is drawing showing other operation gestalten of the module object 100. 

[Drawing 26] It is the exploded view showing the configuration of the module object 400 shown in 
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drawing 2 5 . 

[Dra wing 27] It is drawing showing the operation gestalt of further others of the module object 100. 
[Dra wing 28] It is drawing showing the example of the cross section which equipped the ink container 
1 with the module object 100 shown in drawing 23 . 

[Drawing 29] It is drawing showing the operation gestalt of further others of the module object 100. 
Draw ing 30] It is drawing showing the operation gestalt of further others of the module object 100. 
[Drawing 31] It is drawing showing the operation gestalt of the ink cartridge and ink jet recording 
device using the actuator 106 shown in drawing 1 and drawing 2 . 
[Drawing 32] It is drawing showing the detail of an ink jet recording device. 

[Drawing 33] It is drawing showing other operation gestalten of an ink cartridge 180 shown in drawing 
32 . 

[Drawing 34] It is drawing showing the operation gestalt of further others of an ink cartridge 180. 
[ Drawing 35] It is drawing showing the operation gestalt of further others of an ink cartridge 180. 
[Drawing 36] It is drawing showing the operation gestalt of further others of an ink cartridge 180. 
[Drawing 37] It is drawing showing other operation gestalten of an ink cartridge 180 shown in drawing 
36 (C). 

[Drawing 38] It is drawing showing the operation gestalt of further others of the ink cartridge using 
the module object 100. 
[Description of Notations] 
1 Container 
1a Base 

1b Side attachment wall 
1c, 40a Through tube 

1 d Side face 

1e, 1f Level difference section 
1g, 1h Slot 

2 Ink Feed Hopper 
40 41 Green sheet 

42 44 Conductive layer 

44' Connection 

47 48 Spacing member 

67 Plate 

68 Float 

71 Adhesives Layer 

78 80,178 Substrate 

73, 82, a piezo-electric diaphragm 

74 75 Ink absorber 

76 Packing 

77 Caulking Hole 
81 Crevice 

100,400 500,700 Module object 

101, 401, 501 Liquid-container attachment section 

102 Pedestal 

104 362 Reed wire 

105, 405, 505 Piezoelectric device applied part 

106, 106b, 650, 660, 670 Actuator 
108 Film 

1 1 0 Plate 

112, 412, 370 Through tube 

113 Crevice 

114 Opening 

116 Cylinder Section 
160 Piezo-electric Layer 
1 62 Cavity 
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164 Up Electrode 

1 66 Lower Electrode 

168 Up Electrode Terminal 

170 Lower Electrode Terminal 

172 Auxiliary Electrode 

174 Piezoelectric Device 

176 Diaphragm 

180 Ink Cartridge 

181 Air Supply Opening 

182 Ink Induction 

183 Ink Inlet 

184 Electrode Holder 

185 Air Induction Inlet 

186 Head Plate 

187 Ink Feed Hopper 

188 Nozzle Plate 
1 90 Nozzle 

192 Breaking-the-Water Wall 
194 Ink Container 
1 94a Base 

1 94b Side attachment wall 
1 94c Top face 
212 Septum 

213, 213a, 213b Hold room 
214 Buffer 

216, 216a, 216b Porosity member 

220 Ink Cartridge 

222 1st Septum 

224 2nd Septum 

225a The 1 st hold room 

225b The 2nd hold room 

227 Capillary Tube Way 

228 Check Valve 
230 Ink Feed Hopper 

232 Valve 
232a Wing 

233 Air Hole 
235 Spring 

242 Porosity Member 
250 Carriage 
252 Recording Head 
254 Ink Supply Needle 
256 SubTank Unit 
258 258' Heights 

260 260' Elastic wave generating means 

262 Ink Room 

266 Film Valve 

270 Valve Element 

272 Ink Cartridge 

274 Container 

274a Base 

274b Side face 

276 Ink Feed Hopper 

278 Crevice 
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280 280' Gelation material 

282 Packing 

284 Spring 

286 Valve Element 

288 Semi-conductor Storage Means 

290 Container 

290a Base 

292, 294, 296 Ink room 

298, 300, 302 Ink feed hopper 

304, 306, 308 Gelation material 

310, 312, 314 Crevice 

316 Plate 

318 Float 

350 Attachment Plate 

360 Liquid-Container Attachment Section 

364 Mold Section 

372 Sealing Structure 

402 502 Pedestal 

403 503 Cylinder section 

404 504 Reed wire 
408 508 Film 

410 510 Plate 

413 513 Crevice 

414 514 Opening 
600 Mold Structure 
606 Actuator 

610 Circuit Board 
612 Terminal 

800,800A, 800B, 800C Measuring circuit section 

810 NPN Mold Transistor 

812 PNP Mold Transistor 

81 6 Reference Potential Generation Section 

817, 818, 820, 828, 830, 832 Resistance 

822 826 Capacitor 

824 High-pass Filter 

834, 840, 842, 844, 846 Terminal 

836 Comparator 

840c Control unit 

850, 850A, 850B, 850C Driver voltage generation section 
860 Amplifier 

880 Noise Effect Distinction Section 
900 902 Digital circuit section 
910 918 Flip-flop 
912 920 Counter 
914,916 NAND gate 

1000 1002 Liquid existence judging section 

1010 Liquid Consumption Condition Amendment Section 

1011 Upper-Limit Register 

1012 Lower Limit Register 
1014 1016 Comparator 
1018 AND Gate 

1020 1022 Terminal 

1100, 1102, 1104 Detector section 

1200, 1202, 1210 Liquid consumption condition detecting element 
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1300 Head Section 
1400 Control Section 

1402 Recording Device Actuation Control Section 

1404 Presentation Processing Section 

1406 Printing Actuation Control Section 

1408 Ink Supplement Processing Section 

1410 Cartridge Message-Exchange Section 

1412 Print-Data Storage Processing Section 

1414 Printing Data Storage Section 

1416 Display 

1418 Loudspeaker 

1420 Printing Right Hand Side 

1422 Ink Supplement Equipment 

1424 Cartridge Swap Device 

1432 Cleaning Mechanical Component 

1434 Pump 

1436 Cleaning Section 

1440 Head Mechanical Component 

1442 Cleaning Control Section 

1444 Information Storage Control Circuit Section 

1450 Liquid Regurgitation Counter 

1452 Liquid Consumption Amendment Section 

1500, 1502, 1506 Control circuit section 

2000, 2002, 2004, 2006 Recording device control section 
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(E)tJj:tXH2 (F){±, Ztl^tlJ y7#-bV -y 

F^tc-f y?tfti&*b$<nT7 j f' l o 6^# 

[0040] T^faX-^ 10611 {H3Tft'jfetP3JB 

^ccoffip i6i £irr ^is 178L id i 6 i s« 
a-rs i 5 ts« 1 7 &<7)—^<dw wit, Mwt ^ 

WWlzEMZti&gMJB 1 6 0 b s ffmii 16 0 ^M^" 



#»&l4£»<rtf±SBlM51 6 4 i t/TgP*ffi 1 6 6 
i: . ±SP«ffi 1 6 4 t «StWttt-&^-4±«mBffP 1 

6 8 1 , T^ms 1 6 6 bmam^zm^-thTwmmm 

=F\7 0b. ±Mnm l 6 4tsitX±«ffiffF l 6 8 
[0041] 160. ±mm 1 6 4 a itrra 

fi., ^LT. EmSl 6 0. ±M9M1 6 4fcJ;VT 
mfil 6 6^^n^ti^H^SP^\ ffiBSH^ffM 

[0 04 2] fSKl^l 7 6!1 MMl 7 8«»:, ffi 
□ 16 1 ^Mo X 0 IzBtiZZilh , 

[0 04 3] dr-rh'TM 1 6 2«x. MP 16 1 bWth 
fflWRl 7 6S0gP^i;*Kl 7 8C0HBP1 6 1 bizX-o 

xrn^tih. j±nm^bi±5mMcDmmi 7 8^h 

rfLtci 0 » f'-r ^16 2«iK*f:iRIMrt-4 J: 5 
flftSSfitv^. ^fc. ^h"f^ 1 6 2rtfciWWiJA 
otti«l7 8 <7>^WMIiZfflfoii i Wv%: ^ > J; 3 fc:. S 

HFfil 7 6 {4*^1 7 8^>PfLT^t;ffXD#(tfenT 

[0044] TgWffi 1 6 6(4. ISKt^ 1 7 6<7)flB 
( JSftc^g i: M<om ) izUW. LX v ^ . TSPm® 
1 6 6 0±SSHT-ab-g.R®gP*<5 r )^C^IIHP 1 6 1 (?)cf 

tj, Tgpmffii 6 ecomm^comwM. ma i 6 i^ 

[004 5] — ^T. TSPmffil 6 6C0^HfJK«4. JEE« 
116 0^, *<DFiB&ft<Qtt*'bbmn 16 1 O^L^ 
3&«l JQT-HBt^-* J: 5 (cEM (?FM) ZtLX\t*&. z\coM 

emm 1 6 ocvmmftcrmmt. mu 1 6 1 
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8U *} i>±%<ZcZ> £o£&M2tLX\*&. 

[0046]-*, EMM l 6 oe&mWMi.. ±SB€ 

H64 fj\ ^co^muxh h vmwt<ry$foh rsa 1 

^•g>„ _L8S«ffil 6 4»H»<7)lSti;. HHP 16 1 

a £z/!±wm 1 6 ocommft^mm*. o t/hs < , 

TSG€H 1 6 6«P3JB»*<oiifl»J: 0 i>±§ < 4* 

[0047] Ltztf-ox, Emm i6o co±mm±. ± 
gums 1 6 4 c7)±ggi3i;TSi5S:ffi 1 6 6 co±mmt izx 

t^TUS. iJh.te.fcO. Etil 6 Oli36£«fc:3E 

jmffl$i\&&. smmi e o, ±mmmi 6 4&j:v 

[0048] ±Mco x o K, i so «fc 5 *£EMmiiHB 

«i76(c«fLT^s. igpmffii eAvmmm 

4h EMM 1 6 0<?)Pffi*gfah TSPSffi 1 6 6 CORPSE 

PI 6 ltft S. £<Ofc5&M3fi<9Jfctf>fc:* iSW«U 7 
6«oa ^BgtSRitrf-&igi!rfi*SJ4. HHP l 6 l tz£~> 

[0049] 4fc, ±gp«* 1 6 4^R^g|tfh J±*M 

i 6 o ^RB^£=fctATsme 1 6 6 (7)mmftcD& 

fflfflt**, PUPl 6 lcDfflfltJ; 0'h$v^i:tJ;0s ISIS 

[0050] § &(c % Emm 1 6 o tmm^zmm-th 

Tmmm 1 6 6 c^R^gfrfrfc J: V±I»B 16 4« 
SP*«0 3 *> , TSEBffi 1 6 6 C9Rj#Sfrfrc02f#/h£ v >. 
iot, TSPS^ 1 6 6^R^gPiW\ EMM 16 Ocd 

[0 0 5 1 ] ffiBSI^ *Mt4ffiM 160, ±sufl: 
ffil 6 4, &VTgPmffil 6 6tfOR^gP^{i, -e<594M> 
HflPMl 6 lt04"ll^Ji«?— StLTV^S. £ 
KftSU 7 6O^gff#£&S^&RB}£c0l?HPSEl 6 1 

cD4»4>fi, r^fiX-^i o eco^w^mm^'L^z^L 
sltu&„ L^ot, r^fix-^ i o ecomm 

[0052]®:, EE**f <9±*&tflH»K 1 7 6 CO 

1 0 6 coKiSSMi: , 7?fai-? 1 0 ecofy'blzML 

[00 53] KKigp* 4 , T 9 9 1 0 6COtp>kiZ 
MLX ftW&WmX fc h (OX , flE£^|*fffctt5&» <b £ t 

[0 0 54] IK, Si&gK)*, r^fjx-^ 106i?) 

*) , Emm^-rt mmco&^t^A^ < x% h . t 



[00 55] jg|fraJ*«^r W^J^KTfc^WT, 

[ 0 0 5 6 ] 55K, ««JK 1 7 6 WSBBafflTmjBStfB 
^Sr*-t S COT, £E«JB 16 0 O^WfrtfD^^E- F 

sit; ksij^- s £ ^t- # « cox. ^mmmm it mrnzm 
m-t h z b tfxz h . 

[0057] 4fc, P3?wBtt<^)sawR 1 7 6 nmmft 

[0058] Hfi 1 7 6 tf^HftiC J; SSSffili, 1 
7 8 <7)^gi& t i h Wti. X 0 1 it h iHz± § v 1 . -tftto 

^ (IlCJ;^TMiU:<^) IS178t, nyr 

^1 7 6£<7)2JBfijt£*-f§o if5 2Jl«J&tcJ:-5 

^, SgKrKi 7 6«^<?I5. icr>!t 

[00 59] W.IZ* mWMl 7 6<?)ziyy°?4T>^ifi 

±%\\<nx\ mmcommtf'i^ < & k> , sjBsagsc^fft 

[0060] ifc, T^fal-i 7 1 0 6 iOiStEl^giJ 

t±, *+iff4 1 6 2<7)5rmn. -tnhib. muui 6 

l coMWMz&Wt & . 

[0061] igcmffis^ i 68(4, Msmmi 12% 

Ml 7 6<0SH«fcJBJS3*tTV^6. TSP«ffi*ffl 
^170li, TgP«ffi 1 6 6 K^StWtSSHrt-* «t 5 

t, iSWMl 7 6O*fflfiltffM§fLTV^ 0 ±SPttffi 
1 6 4{i, Etll 6 OcvmWimzmf&Ztl&fztb. ± 
SP«ffiS? 1 6 8 fci(WW«3ft+tCtJV^, 1 6 

0 tomz tTwtwM 1 6 ecomz t<r*mzmL\^&M£ 
-&th>amti i $>&. mnmi 6 4ts-fx^commim 

&t h t\ b itm t v ^. 0 t±apnsi 16 4 fiffC-SH 
SrffM-T £ r i: 3&«nB*C* o^tLtt, _hgpmffi 1 6 
4 i: igPttffiSB 1 168fc <7)S^ttffi^'H < ^c^T L& 
i\ XBM LXL$.o faMtffo h o fit, iMtl7 
2&fflffijg|5Mt LTfflWT, ±gpmffil 6 4h±gEffiffi 
SB^l 6 8i;SrS^$-^TV^ 0 ^(OipKtSit 
X\ EMM 1 6 0 t>±g|5«ffi 1 6 4 t>fflgfj«® 17 2C 
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4fc, _h^mffi 1 6 4 i: igpmffiS^ 1 6 8 t CO 

sstt^iKite^-* i k ^itSk &ft . 

[0 0 6 2] J±fl;fft^kjg»!l«l 7 6ct)3^oEE 



mSmcmMlTftiSt™^;^. T^jlX— * 10 6 
x-? l 0 6(;:#4;fiftgB«{4, SV^MfKSixft d k 

^^^.x-^ l 0 6iHWjtim;t(:J:ot, 
r^fax-^l 0 6^KDf^WWa^5r-g»o 
[0 0 6 3] Mgl 7 8c7)g&K£i«46ft,r tt: 

jK^iS^^i ttioT, r^fax-? i o ecvmm 
u^tfiwmL. r^tai-^ i o 6 Co -5 -hmmmvi 

9Y<nmftifWML%:^„ &fc 7?fai-? 1 0 6co 

£»<#*o/h£<-f ftfcit^ 1 7 6 £ff 

<^ft^ki*#r?*ft. 

[0 o 6 4 ] JBEttSl 6 ocottmt LTt4, =J)V^>m. 
WsWb ( PZT) . ^Hiyifrf-^^iMB^y^y 

(PLZT) . 4fc(±, »*ttfflLiSrV*l&v;*ffiW!IL 
fcfflm&rfcj&WiU*. MU 7 8<7>WBk LT(4. 

fc. I1S1 7 6&;ii4. £&tl 7 8k|a|t*m£ffl^& 
i ktfMi L\\ ±.3VM 16 4. TSP^ffi 166, _h 

Mnm®^-\ 6 8*3 iixrrwmsfflR- 1 7oti ams 

w^.(f. ^. si. *l /7ft, tiv* 

- ^ A , - >y ^/t^rk<7):&R2rffl^ft r k ft . 
[0 0 6 5] _BfiLfcJ:5 tM^^r^f *x-^ 

106(1 aEHciJOi^s^iSfcjtffl-r-Bifc^s 

ft, Mm. y?y'x 7 MEiSICfflv^iil, y 
^-h'J'yy^y^^y?, £>ftW4. IBUKyH 

ft * k ft . 

[00 66] HI J: VEI2 T^f-iX— ^ 

1 0 6(4, iKft^S^^tftWt. ^fttf-f 162 
#»§^rtC<K^$ftft^*kff Dkti X o fci 



ft ft . «EfWSWfciiWWH^tcJD® S^T v 

{4. ^ftt:r^ 1 6 2rtfc4t^c^|iJ(4^#:(:J;oT 

[0067]-^ mim^commnm^ti, t?* 

i x- * <9g*ft fiJ^T 4 T'M«Tt ft k . df ^* b* 

1 6 2 f^CSft^W L^^ «i , £>ft^ 
(4, Jftt'f^ 1 6 2ftfc^^ffc^ff£ft^?Mi 
£ti$ttfc&*£tir*- ft ttA k £ ft . 
[0 0 68]r?fiX-^i0 6(l r eo^SSeo^ffc; 

t:®H^-ft , ii«sr< k t^«-f yv-yy^commzm 

tfrf-ft. ^ftdioT, 7?fiX-;i0 6ll 

S^:****-^ fcJRS S ftt ^ ft «fflCC* ft *\ fo ft 
v 44. *>ft— 5^£<3»tf^^;&*ifc*airc* ft #\ 



^^n-f-ftc:i:^t'#fto r?fj.x-?io 

6(4. M*^Hrt c?)M#:coaSI IfctfH-ft i k 

ifcft o 

[0069] r^f-jtx— ^fc±s?Sffl«itfj<o 

ft^aj-f" ft fcibteli,. »Efl«7M yt— ^VxftttSfc 

(4r h s -v 9 y^m^m^th . -y y t-r>-x#i4 
feiinis&^f ijffl^-ft ; t ft o fejini^(4, tmz 

fcSBfi* S>ftv^(4. fsiH0£#(4. js* 

i4mEffio^-fb^', mm* yt°-yyxcr>mtz^« 

4 . ttSSEffi 4 (4«J±fl*iffi± 4 ^ }4ffi/J^ i: =Sr ft ffltt 

[0070] ±iB<o^rai:t4S!Ifc:s r^fax-? 1 o 

6(4. «E*<^HTf Vt-^v^<^fttife«HiHft<?D 
^^fflV^T^til-rftii:A«-C#ft. ftffija«4, M 



Uot, ^ffi-r ft ; t ^-c# ft . wiwrffl 
[0071] mrie<7)Efl:»^(4. r^f-j.x-^<7)iiffii 

^;&V^5if, mm*^^T'$)ft„ 7^fj.x-^ 

^^^^'fb-rftjaia^^ft. -r^^. r^^ A 

x-^toMt&^MiSSt(4. 5fia**coSafe»fc*tJ£-*- 

ft„ SKMiftifc(4. r^f-a.x-^c7)Sg«t 



[0072] ^ISM^af s 
f*c i: ft t # ^3l»®m7Jiil5g(3 J: Tt# <b 

ft-^B*. 7— UX3SIJH-&. 7?fax-^«li 
(4. — ^T|Bl^{tO^T(4^< . fe*)*^*^*^* 
k fc * 5 OT\ f s 

ic^*^-fto iot, J±»^ (HMD fc«#k*9^ 

Sjwmi'c* ft k # cDmtmjjeMm t . 

[0073] ^#:cDT H 5 •/ 9 yxtPS&& 5^i4>f >"b° 

-^"yx^ffi/jNT-ft ft k & <7)JWIM^: f m(4. Mfkcomn 

m&ttzimwmn&ztizX'ix. ^mmmmf st= 

^ft«UH«^ f s £2Sft^ft ; k Ittmm^htzib.. 

•tft. r?fax-^i o 6 coffin fceMniiB 
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If! 



£i4 , SI^CI i; /C ^ £ £ #§1 

[00 7 5] 7?fiX-^ 1 0 6£D|g 
mi 7 6c?)9*>gBa 1 6 1 Ciot^StH.^tb'f 

1 6 2*aww--BaHJ- , r*s. ^gs^s**^ 

[0076] ^mmcOT 7 + 1 0 6W4, ^r^r 

b^M 1 6 2^|gtt^.tLT^-?>o ift^i: 9, T?^.x 

x-? i o etnmwmmzm.wm^i^mw.imh x ? 

[0 0 7 7] T^f-j-X— ^ 1 0 6<Offi.fam9frWW0 
[0078] tit i.i4', M^T^faX^j'Ogffi 



[0 0 7 9] T? + z.X.—?l 0 6T*i4, » 

L X \ ^ ott mW-cr>^^ 

jEmizmft-f %> X o \,z**? b-f * £»K«fc:R(t4 £ fc 

X\ f 



^iX-^c^lfitfj^SrKiii-r^^t^-r'^^o ic?3 J: 3 
^f-vb'f^ I:ftli7?f ax- ^Srfflv^d t 

[0 0 80] ifc, H2 (E)(CSrr«tdfc:, ?«#:S§ff 

rtteiRf*oWi< , r^fax-^ l 0 6^hr a 1 

f s=1/(2XttX(MX 
tSSftl.. lit, Ml&MWlMcOji— ^>\XMact 

[ 0 0 8 7 ] Hi (C > 14, =*30IWfc:tsvvr , df Y b 
1 6 2^-f V^* i Sl¥LT^^:V^&<7)T^f-a.x 



dr-rb-r-f 1 6 2 «JMdS#;*«£< , 
? iS L fc flB L , * h'f w 1 6 2 ^ffljataMb^ 

[0081 ] Wi.tr, 77faX-? 106 SrM#^§5 

M#^H^^^'T^^iX-^^^iSJ: i 9 
[0082] icoi -5 tSBfii&ig^-rS ^ i: J; -oT . 

"Tin^A y^im<^-yfzt^^l>z^^U vitcoffitl 
ftt'X'mmJ J IzHMLX t (BHl^jS 

[0 083] l\z\X\ Wl&Xltm2%mmL%:tft>. 

mmmtscommzx Km^tthmfatT?^-^-? 1 

[0 0 84] T^faX-^ 1 0 6tCjolvC. ±SI5*ffi 
ffi^ 1 6 8 & XXST&nffi&rF 1 7 0 OfLX , ^tl*%? 

tilMWm l 6 4 Jo J; VTSP*ffi 16 6 (c«J±S- EPSa-f- 

x ifrmnm 1 6 6 est fifca&sj-fcww^ t s . * 
covMizx -ox, smm 1 6 oyss&tf-*. jeeikb i 6 

t?<\t, fzfo&mm&T7^^-?io6c?Mmmz 



m 

[0085] a®ffiKi{4, r;f a x-j? i o 6comm 
ep flirt 5 * J± £ ; m-x jg^ab * v > umm t~tz,^t 

x\ «jee^ EPflu Ltz&nmmmtmfobcDitmymzm 

mz%h Z btfiX'^ h . SSSiKlSi. r^fax^? l 
0 6 c7)®KlgB<P0liK)T-*) 0 . ffi«JB 1 6 0 co^m^ft 

z\cr>tz*b. wmmi e oimmvjj £ 

<7)3£jSfl:*i4, ±SP«ffi 16 4, TSUSffi 166, ±gp 



6 8i3j;t<TSPfl:«^ 1 7 0^^-LT^tii 



[0086] HRfc, ftiiS^t f s 54, 
Cact) 1 / 2 ) (5S;l) 

— ^ 1 0 6cr>mmmX'$>&» H2 (A)fc £ ttJ ( 'IIl2 (B) 

j.x— ^ i o e^iftgu^it/^^bx^ i 6 2<^« 

EST* 5 . 

[0088] Mactl4, ffi»g|5<7)J¥$ i:»§PO^i: 
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com*mmm<rmmx'mLtz$><DX'fo*) , pica, m 

M act = M pzt + Me 1 ectrode 1 + 

[0089] rr-c, Mpztji. mamiztsw &emm 

1 6 OcDffSfcffittSl 6 0(7)WIJ:«i&ffitil 6 
0 COMf-Cm Lfc k COX'h h . Melectrodel(4. 
t*3(t-S±SP«ffil 6 4coJ¥£i:±§E«Il 6 4« 

electrode2i4. iiffCtSltiTWtil 6 6<OJ¥$£: 

Tgpsffi 16 6 co^jk t cvmzT^mM i 6 6 commx- 

mLtzhcoXhh . Mvibi4. JSifta5t*3ft-5®ifrKl 

7 6<vm--£bWMM.i 7 ecommtcom^mmmi i 6 
commmm^mrnxn l tz £> cot-* & . 

[00 90] fcfc'U MactSrJRi&gP^ffci: LTcOff 

J±fl!B 16 0. ±gP®Bi 164. T§PSffi 1 6 6 4> it/ 
SKlMl 7 6coffiKtfP,i*0^e*xcoTOI(4. ±3£coJ; 
ds^hSH***-*-* too. ffl£coM«coj|{4$t/hT 

[00 9 1 ] ifz. fiatWfcfiHt . EBB 160. 
±SE*il 6 4£J:t>*TgE«;fi&l 6 6CfcVitli, 

1/Cact= (1/Cpzt) + (1/C 
+ (1/Cvib) 

3<Q2$i £tfnH3 X 9. H2 (A)i4. @2 (B)<7)±5te 
[0 0 9 3] ayy°?J TVXCactJi. #tfcffl»fc:£E 

[ 0 0 9 4 ] 122 ( c)(4. affl^tdftfWs-hfl-tJK 

r?^x-? i o 6 cDmmwMcr>mmzm.tti 

tfWitz ZtiX^h ifr£co -a.x— ? l o 6 coIStBEEI 
02 (C)COM' max{4. ^f^m^flsj&H-fr 

fcjR3g§*u r^f-iX— ^ i o 6 c?)iiij^<7)ji3flc 
iSfttfiftfc § tit ^ s n&eimwA -r—9>^ < mm 

A ( ftHHeWOfintcfNI * &0T-$- W* ) £ TOSco 2 Si 

tiLti^) ?)ft*:ffi£iH-<, M' max{4. M' max = 
{n x p/(2xk3)) x(2x (2XkXa)V(3XK-))/(7TXa 2 ) 

2 (5«4) ( a u$awK?>¥& pitrnfocomm. k 

[00 9 5] ft. 3>J4(4, 7?fiX-^ 1 0 6c0ffii!j 

attfOWJb&rj^tt JJttBn LT V ^ i t £^mt'£> £ . 

iC4*>6*)3&»-BJ:atC, M' max{4. i6i&SliCD^l a fc 

[00 96] i» (4. 

k = 2X7rXfact/c (st5) 

(factii. mmmco^mmmkxhi>. c (4. 



2 (A)i;stJ;ot, 

electrode2 + Mvib (3^2) 

^±^m>xfohminftWY<r)W>fr\z. ^.mmznt 

T7faX- ? 1 0 6£*5Wt\ Mact{4. ±S5TOil 

6 4 . TSPmffi 16 6. EMM 1 6 0 tekl/WMM 1 7 

6 co o -h^mmmMcD^ti^ti^A 1-—? yx^mx-h 

h„ Ate ayy°?j r>-xCact{i. ±SPfl:ffil 6 

4 . TSPmffi 16 6. JEmil 1 6 O&JiVfflSm 1 7 6 
<n5hnMmm&< / z£~?XBf&$ti&&tt<Da>y° : 7j 

Tyxxfo&o 

[0092] H2 (A). 02 ( B). H2 (D). 

H2 (Fm„ r^fax-? i o b^mmmn^rf^ 

ttSV^T. Cact{±T^f-j.X— ^ 1 0 6£7)iBl!lgPi0rJ 
yT94* T^^Stf . Cpzt. Celectrodel. Celect 
rode2^J;VCvib{i:. ^^tl. jSiftaStCtSftSJE^ES 

16 0. 164. Tsumffi 1 6 6 ts«ttx»Be 

1 7 6<7)rJ^7°9-f TyxZ^K-fe Cact(4. fllTOS 

lectrodel) + (l/Celectrode2) 

(5^3) 

[00971 S2 ( d){±. mimmzimtf+ttim 
mzti, T^fax-^ i o 6 consmw&eifflmzmib 
tfmfz$tix\>&W2 ( o o*^(5o r ^ f- * x— ^ i 

0 6£0^gBi>iT>'^r J rt'T-^ 1 6 2 0!)$ffiIK&^ 
[0098]H2 ( E){4. *g#^c^ig#;#?g»$ 
t^tCOCD. 7?faX~j? 1 0 6Wtt:T -f 1 6 21*1 

K(ijKWc3wa#L"rv^*^)r^-f-jLX— ^ 1 o 6cd 

[ 0 0 9 9 ] iUli. ?S#;^Cim*W^StLTV^ 

ftfctfiffiXZtU ^^rtT'r-f 1 6 2rtt^#:^a j S , to 
OT^faX-^lO 6cOtgifjffi^MjaCfc-g)?«^ s 

»*4fcj±*^fcaa**ut*&^«ofWii-< t-?yx 

M' =p X t/S (3^6 ) 

k$&& (J:0i¥L<{4. f*asc03t8#HS) . — 
t{4Ml!l(C* 1 **-g.S#:<?)ff§T"fcl» 0 S(4. r^^-j. 
X-^10 6c7)JgtJjfI«c7)HmT'J f )S 0 iiiffi 
acOP3B«^{4. S = 7rx a 2 T-£>&„ 
[0 1 00] MoT. ftSP^-^-^y-XM' {4, 
»t&BM&+ftWm*ti* 7?faX^? 1 0 6 cog 

mmm^mmizmmmfz § tiT v ^ (4 , S4t 

13. -^Tf. M^MSSix. ^tr^ 16 2^; 
»l§Lo-97;faX-j' 1 0 6 cOffiifjffiMcOjS] 
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[0 10 1] ZZX\ 02 (E)<73j:-3t^ SSfl^fl^ 
3*1, T^faX^^ 1 0 6 (?DKi6^J«<7)Jf 



f ^ 16 2 l^tfiJSft:*^? LTU|>*l^#jD-f-?— 

1 o 6 ^mmmM^mmzmw-trntz £ kx \ m, 

[ 0 1 0 2 ] 02 (F)(i. $#^^#s&>7i»£ 

*u 7?fj.x-^ i o 6 (vmmmm<vmmzwiifct>m 

V^tOO. 7?faX-^ 1 0 6c^r-^b"TM 1 6 2 1*1 
-?10 6<^gIJj^&J;lA 3 r J rb7^ 1 6 2 0#{l[I]g& 

ia. 7?fii-^ i o 6<r>mmmzffifatfim-t&. 

li. ^b*^ft^^#::^#f-£j&^ &L<W\ T 

& 0 r9&^—9 1 o ecommcom^rm^ti. m 

2 (C)COM' max#>£>02 (E)<7)M' cav^fr$-&jft 

Rf s %>WC?h. ^t, f s frsffi&rs 

[0 104] <r<IT\ 132 (E) t^J:5(:t = df: 
M' cav=p X d/S (g£7 ) 

[0 10 5] 4 fc, afflc^v^fcaBBoWSriSKft-c* 

[0106113 (A) i± s >f y^^y^p^O-f y^<5D 

a i: >r y ? a x vmmnimmm fst«»i 

li. Jyp&zm-t. 4wmfctfi—fex*$>ht%. A 

[0107] >f y^an^teiRSSWu r 

?f*x-^io 6<7)iSKjffiJS<?)Jwi3at-< y?Mtz% 

hX\^h$k%\Z\$^ %<7)mjzmuJ1—?yZ.M' max 



3*U ^t'f^ 1 6 2W:W^L-507?fa 

x-^io 6«ojgiiifitsoja5ate'f >-^^Wc§fLt^ 

£tt l zm-3^X3£6t l Z£-?XM.lti%tl,&, j£6rpCDt 

«7^faX- ? 1 0 6c?)^f^b'-f >f 1 6 2<7)d(0 
1 (B) *JH)*/h3<. ffll-fe, SI17 8*+*t« 

s^aj-rsifct-css (H2 (o«h) . ;i 

T\ tink|jSa»fc:36»3&»i3&-f V^c7)J¥$t U tink- 
maxJiM' maxtCisftS t inkftZ . 
[0 108] MiJf. 7^faX^l 0 611 

I^T^faX-^ 10 6/i^t ink-maxcDft$lilT^ 
^b, 5^6^J:DM' var*«»*fc:SEft:L, SlCJ: 

oftfwaaRf *im*K&xcth. ^x, 4y?<o 
4v9 eommtfM *%«izmm~t&z\b vx § s . 

[0109] »*v^i. y^^-hu •/^iim^. 
7?fax-^ 10 6IW y^<oiKHfc*t trciJJSit 

7ki^L<7)^&T! l zm^nm^■r~^y^M• wm&t*. - 

h. ffiot, ^>-^cO?«^-rb-r^ 1 6 20fig2 
a (02 (C)#BS) COigH^t^^RBO, 7?faX 

[0 1 10] H3(A)£DtStfJlX{;£. ®HtISa§^T 
^^-j.X— ^ 1 0 6<0Jr-vbTM 1 6 2^+^Hc?S< L 
^J©^, mmzMW-ZtitzT 7 1- 9 1 0 6(7)|g 

y^^znm-^fvtzA y^<r>Ab4y^nxtfwmmco 

[0111] i OPffltti. -f y^^^^BW^^xT 

1 0 6 <7)®uj^«jtija^*3 v ->t „ Kwzffim&m 

%hffiffcb^ifcb ifi b h izffiZ L A^HftK s&»*>*> h *§ 
^^-ax-^ 1 0 6<7)iSKi^^MjattjV^TJgKit^ 

[0112] 7^fax-^ l 0 6Sr>f y^so 

fflEfflt*tLT* 3 F*cE«Lfc«^t?'ft-3T, tink #t 
ink-maxj: O/J^V^i; # t^ii. T^f-J-X— ^ 1 0 6<T) 

fztf-oX. 7^fiX-^ 1 0 6^iSi6ffi«^)fflWSSr 
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M' =M' air+M' ink= pair X t air/S + p inkX t ink/ S 



(5£8) 



0. M' inki4>f V9<nMr— ?>XXfoh* pair{4^ 
McO^JKT* 0 . pink{4-f y^(5D?gJKTS>&. tairfi 

[oi 13] r?tax-? i o 6 cr>mmmmmmz& 

SDL. t ink^Mi^-S. „ ^fL^i-^T. M' var#&* 

fcii^ L . &-fgJS89fc&*«i* tttart-& . i o T . AV 
9 9>9W,tmfrLT\^&A >7C0R&tci±A VtCDffi 



[0 1 14] 7?faX-^ 1 0 6*M y?«i$H^2t 

t (5SSfi l:£l £ ftT ^ & fci4 . 7?fax-^ 

1 0 6 CDHi&ffit$<7) 0 io N T^f-a.x— ^ 1 0 ecoWiWi 
£SinkfcU T^f-J-X— ? 1 0 6 0^iftfc:*»iJi»i3-6 



1/M' =1/M' air+l/M' ink= Sair/(pairx tair) + Sink/(pinkx t ink 

) 



[ 0 1 1 5 ] 7?fal~^ 1 0 603^ 

+ j,x.-? 1 0 6Wtt'f^ i,zA >-^^^$ii«»J© 

7 COM' cav tcoWCJ;oTlt^-?» ' b&T%&<. 
[0 1 16] 7^faX-^ 1 0 ecommi, tink-m 

ax0mzfrt><i >? cmg-fh as £ ( d ) ±xmt~th 
'hz^mmx'Tf-f-jL^—? i o ewmmizwrnztix 

[0 1 17] M£ti\ 03 (A) coffin /Jv&HRJB 

[oi is] t^ax-? i oeim^x^m^m 

c\bX*Av? co*to Zffilii-t&nx. Av9 fiOilHttfc 

V7i^x7(;± oTtHW-iirffit^ih^. ttffiffK** 



(3«9) 



6SrfflV^TM#:0*iS^^ai-r^^(4. M#:^^xcd 

T^^-jlx-^ 1 0 6 eo;&ttfiS$.tM y^toaffl^J: 

[0119] mz^ COT^^- aX— ^ 106 
^^SflStiStT'^ 5 . Srts. 1 6 Oco^tOIWI 

mitr^mmmizm^t^ ; t r^^-^x-^ 1 

0 6c?)Kl^4'^^-r§#*i?AHC-r-i)ii;^*ri t 
[0120113 ( B ) {4. -f y^co^k A >?ti X 

L. ^»My^7ilf«M^xyF«^l 
Wc^SfcWCJisSrV^. H3 (B) (^fiat, -fy^ 
®Jg#«^i§£\ #SlI-f ^ y^^ < ^rScOT'ft 



JliSmf s^fgT-t^o tttyh. Av?<r> 

-?x*mmmcf stfm%&« tfzt>^x. ^mmm* 
f s ZMfe-f& zbizx^x. A ^wm-thm 

&ifc**T&*. -oio. s.\>^zmm.cr>m^:hA 

[0121]»^> JKflt^W^iKft^^OT't'ft 
-5ti)7?faX-^ 1 0 6 codf ^ b*-r ^ 1 6 2p"3t^ 

fcBSttiV^T. JK«c<7)«HII* jEHfc«iai-C# ^^f+^P 
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yrf T^fiX-i' 1 0 6ii. 3-\>t*-r-f 1 6 
ti\ ^t'f-f 1 6 2rtt?g#^W^§tl.TV^V^^- 
[0 12 2] ftfSJf f sJi. ^ft-^yxM^ 

tHttH-f-^yxM' fc <?D5ftrc* * . tffln 

[0 12 3]|a!^T. M' cav #5$ 4 fc&ftS M ' max 

ttr^ 16 2 ft^a#^&?MfrT'£> So i-aT. mfc 
W£ffl*J fcif ftsj&W^: $ ftT V * £ :RJB t R t Xfc h . £ CO 
«iftt=IS3^-5«E«s<±M' max =t 0 fc/hS < * 

[0 124] — M' cav3d^4 tfcft&M' raaxi 

*iT v ^ tfM k l±»Sr 0 M ' 0«3Sftrt- £ cot- H ^MmWi 

[ 0 1 2 5 ] flP^. iR*^rt<9iR^£«0WC, T 
?^.xX— ? 1 0 6C0#^h'T- -f 1 6 2 ftld&ffct^ff 
•TS^t, r^fii-? 1 0 6^fl«9«Jtt£jEi| 
tC*ttti , T*.6*fHi» M' cav#M' max J; *) i/h§V^ 
tt*4. H» r?fai-? 1 0 6#>l®ffc?}i£*g£lE 
^^tfTC^SsfefrM' max>M' cavJi;. dr^b'-f ^ 1 

6 2c7)ff^m:#^i^%-v^ 

[0126] M ' cav }3„ Jf-vt'f-f 1 6 2<7) 

Wfit (i{?^L^W*coi«#:coMS-< t-^yxtfe 
-So ts£oT, M' max >M' cav <7$&g&ir>t>, T 9 ^ 

j,x.-? 1 0 6t>m&<7)Vim$:jEmtizffiiii~e% 

«±. ^ftK'fne 2<5D§Sco^#t LT^dt^T' 

# s . Mz-if. mmcD^^t'f- U6 2c7)na 1 6 1 

co¥@£ai:U fciy'^-vtr^ 162^SSrd^ 

M ' max> pXd/ 7T a 2 (j£l0) 

a/cl>3Xnr/8 (g£l 1 ) 

1 6 1 0¥Sa&J;t^-Yb'7M 1 6 2coai§ dt'ifcS 
^-rb'-f^ 1 6 2ltf^r?fjX- ^ 1 0 6X*$>tl 

tar. a#®»p«joia«o6^E««ji'cft^ , r. ao. ^ 



[0 127] S10, iU lii. ^h'f 0 62 

«^JB4fcWje^^CI»0lRS^*. #+t*f^ 1 6 2 

[0 128]ifc. ttJD^t-^yXM' <i#i!H>b° 

[0129] ifc. *HMM^J:tL{±\ T^f-^.x-^ 

1 0 6#JS!&£36£LT, ^^TjSMWMiz J; 0 
^ A x-^ 1 0 6fc|g£^£®je**£M^LT^5„ 

l^l. r;fai-? i o 6<r>mmum§MmB,z$. 

***EE£%£3-ti!\ ±SP€ffil 6 4fcj:VTgPSffil 
6 6t^coifiSB^fl;j±SrfK5g-r§. i«^H*tf!lffl't 

s^x 'y bimmmzti^x . mzmtzMf&eti^v h 

cO^Stc J; S^ -v U ^'COffifgjlKlfcff oTMt^T 
^^iX-^c?)«i!iMcOjflHcoS»)*fiJfflLT. 

[01301H4 (A) .H4 (B) Rim4 ( C ) 

a, r^fiX-j' i o 6%W3b%tt®e>. T?** 
x-* l o 6coa^fi«ic 7 )^k«@S«jcoffl^a;k 

h u 7^r?f*i- ^ l o 6 

iX-? l o 63&of^Lfe«<^HraaB«JBaa83Efl: 
(A) M14 (C) tfcivr. liflfiT^f-AX-^ 

i o btrm&mm^zx ->x3t±Lfzmmwjj<vm&z^ 
l. mmitmm^-t, r?f A x-^ 1 o 6coasjg 

iCiot, 04 (A) nrnM4 (C) tS5^J:5fc:« 

mnT^xiy\t^aymwmL~th« mz, ri-u^m 

So 04 (A) 7^04 (C) te^i,/swt:*jv»rj±s 

T -^a 9°W%<F> 4 ^^7^X 8 ) a 4 fco 4 flUO 

[0131] x <0imi,zi3.^ r;fax-^ 1 06« 

?UE*§r££.f&L. m^cr,9u-y9^)VX{Zi.^X4ij^7 
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[0 132] 04 (A) iiu T^fiX-^l 0 6Oi 

x°foh<, —a. 04 ( b ) ur;fax-j' i o 6 

04 (A) fc04 (B) biimctht, 04 ( A ) CO 

^'04 (B) j;H4*7yf^A,8*'?yfit'« 

[0 13 3] T1rx3ymfr<n4ij^VY&ii>LM.Z-h(F> 

{±t»^3ty>T*i»o 4^^yh@*^i:L3tO{i#'3r 

mi, 4^^y bm^aj/iyyhBtxcom^Ztfi 

mzm.mwM &mmr & fc*><o ? n -y ? t 9 l v n <y 

■waifcwei/c v****, H»s*iftart-* hichr mz 1 
tztf-ox^ mtc-oti^^yvmmnco'm^m^Lx^ 

J: W 

[0134] MiUt. -f ytcDSMtf^feLX^X t- 

fcftt 4 # ^ y b aa^ 6 # b a 4 r<z)B5isi£ 
■rftifc(ci»3*jSifii»»**«>Ti±^. tfz. Ay 

[0135] 4fc, ffic^MMt LT. J5r53tlilSP < 3£*s 

(tSitefl:*^«J±^ojfel:Srmi. , riJ;^ (0^ 
i OPflKcfct* r?fax^io6*iiu 

[0 13 6] 04(A)jDj:lA'04(B)^J:LKL 

ztixx^&^bAyttiH y?#-hv -yitftizm^ 
®M^m^^fe & i t < » mmjimzcnwm * as 
mm&ztfutiLx i> xw 

[0137] iOSffflfctt, W*lf, 04(A)oi£j&* 

jiw&nTMfi. 1 04 (b) commrnt>mzcr>mA t <nm 



izmmm&zmM-t & . r^^x-^ 1 0 6^«l 

^f£. JSrjSHIttWH i ghT*4f^/tfif*4l8 

[0 1 38] 04 (C ) ti s p^cO^n-y^VNVl'XSrffl 
^T04 (A) t^L^N°;kX^C04^^ybB*^ 
8 j{r ^ y h a 4 T-O^P H 1SriBJS L ^MSr^-T . i ^0t 

&vv<: s 4^->yha^^8^^yba4T^p B ltc^a 

0 0%*7yhfi*t?2 0 O^^yh^cD^o-y pJWXtf 

htf. i ; -CtiiftBH * Jtft K4--^- b ^ ^ 

mm^-th^vvxxhhcox\ tswxamwt. 

%$ i Jyh^-&z.tt l z£<omg& Mitt h^h tfx § 

4 . 4^^>'haa^8^' J 7VhB4 T-cDPal^^SrifJ 

SBSrW^-S L< . H£ff#&Hft&rti4 0 0 

kHz^S^r^ff. 1 6MHz^cojaaagb6«ftV^n-/ 

[0139] 1511 r^-?~j.x— ^ 1 0 6*i-i : #^ > 
¥yxcr)m\^m®th Z t 1 rt^JSffc 

x v Meii^B^$'j»^-i>^feoie#*^KSij»gP2 o o 
[0140] mmmmmz oooti mwm-Ss 1 1 

Sf$ilt7?faX^j' 1 0 6fc*fLTT^^-j.X- 
^ 1 0 6£|g«rrSttJE£Jj-;L, f«r^fax- 

^ l o 6£*»f yf-^yx^fto^ift; 

^s»^®^^ai-f--&?g#^fi»^«s^mgpi 2oot, 

[0141] sijfwtus&ai 1 500H ia*m»4tiBtftffi 
» 1 2 0 oj^ffl^*aE**t^«mis»fc:»^v^E 

£f^HiMts»JffllSB 14 0 2 5r$ij»-f-^$ijffllgl5 14 0 0 
t , MfflFfflJ 14 0 0Wffi^(C»^V^-Cffi«K{t<^Brf^* 
KtP^--g»IEf^M«)#$[JtPg|5 1 4 0 2 fc tJEtflli •§» . 

Hwaims 1 5 o o « » wtfmffittf&ffim 1402c 

1 0 ^-CDiS^MP^ti-SS^^aSP 14 0 4, 
ffiW»» 1 4 0 6. >f y^Wtmrnm 1408. 

u >y =j^mmm 1410. mw—9i^mm 1 4 

1 2. avw^7*-^iE«ati 4 1 4*mzmz-h, 
[0142] mmmmm^ 2 00011 4 y?yx -y 

gP2 0 0 0 cD-^mcoMffitftmizmfCytix t, =fc ^. n 
«H»[iiKa5i 5 0 o^iaffi**. mmmizmmz 

ia®^S§iJfflISP 2 0 0 0 co-gpoffitl^ 7n^' 
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5At Lxmimm&m2timt2tixt>i:\\ m» 
mm.m'MM2 o o o^-ai5<?D«iB*E«ii*fc«*«iSii 

ft: r n ? 9 a 1 1 x i&mm cssk £ *i ft rj y t° A - ? 

tote-*-* iB^^sMPgE 2000 co-m 

izmm^mm zm^x mmmm tt £ mm* h ; t a* 

[0143] 4 ft . iE&gSfHflf & 2000 CD-fflcvM 

msmmmmzftLx. mmmizmmzti&^ye*. 
a yt x.-?commm.wt l zifamt$> z. t , <r tib 

[0144] MfrfA'W^j^ffigp i 2 o 0(4, 

KM&ttgB 1 2 0 011 r^fax-^ l o 
mmiz 4 0^4. Lft^ilM^Mx (fSJBt£«t^&S!l 

SUM 8 OOt, ilJSHie&SI8 0 0 «£Lftitjg* 

-rst&ajEig&aii i oot. z^rr&o 

[0145] IlJjE0MgP8 00fl JSflc^S 1 fciJWr 

r?fax-^ i o ecommizfflmzti, r?fix- 

* l 0 6^Ig»rr.S.lBi&«JE^^-rsigili«EE^^ 
8 5 0 *^th . SHJ*EE£f£SI58 5 0 (Ct-sT^JfrS 
WlLEb iiT, MflsSfff 1 big* $ tift T 9 f- 

0 6{±IBK^|gf*i)»LM(t-g.o ;«SS»CJ:^ 
T. 7?f ax-^ 1 0 6 gir^iem* 

MSHIS&g|58 0 0(4, 7?fj.x-^ 1 0 6^'%± 
Lftitgm^l^^T^-n^fi^-Sr. IrJ— coMIifelStSr 
iTt Sfy7 /Wl^-b^gl LXf=J?)V 0B#g|5 9 0 0b 

[0146] 0 0^'T^f-a.X-^ 106 

cOT&B^zWM^fiX^h^h^zX 9. T^fai-^l 

0 6^^^3t*H«*fi-^- (T-t-nym^) imw 

BBSt- BSISiiffi^. 4ft. afj£EII&9I8 0 0b"C3E8l3 
fifz feco? V 9 JVW%\% . Ti-xi b MM L T y -f 

n/^ x^iMitMrfcejjM-i ; fc &x% h . $ £> 

b(4, 8B^0Kf958 0 omcoBE^^SiS^^^tL 

[0147] ^ffiIUfi#g|51 10011 ai^0t!SSP8 0 0 

^a^tftf-'^^/i^^oFJf^^x^offiifibg^^ 



£f m^&mmimnim iooot, . 

[0148] ^OtWbtSV^TJi, -7*S^/HI|«|»9 0 
0(1 H4 (A) 25.VH4 (B) fcjj^J: -3 fc, WeB 

o o LtzJWxw$*<r>4 ii*7 y v 
8*>>yigJWH i ghcDfl-^-^ffi^j-f-^. 
04 ( c ) b^-f-j; a b. ; r'> :; 'y;Hl]fi-&g|I9 0 011 ± 

mrf-j^Mt^^A ^^yvm^^s^^yv^X' 
<?>;vuxm$:# i }yh^-&zbx\ 4#iyybBfrt>8 

fi^rybBi X-<ot%fflimi£t& Z b tfTZ h . «itr 
04 (C) T'ii, ^n^^^vi^x^'5^^y h^ffffi 

L. sA^yvi^n -y ^ fvv^mmbm^h^:^ 

[0149] ;>IT'(is ^Srffi^b-f-Sft^bfi^Jfl 
Site?) ^nv^^SWfcLtlliiliUni * s . 
b{4 16MHz ^£9j^88fc&*iaV ^ Q -y 

§ix^o i«*«*|!pise« 1 0 0 0 il f=V^;H!Iif^9 
0 0 ^tH^J Lft# ^ y Mtl-^'v , W.W^ 1 F^tO 

?«*^**e^^l. wgmz&mwmmi 500^ 

[0 150] MmifeWtCD7v-y7/VUZ.l±. Ti~ 

wmmt\±. r^f-j-x-^ 1 0 6*^M^ini^8 
0 0 t.x<r)T^uym%uftfr^x%hta^mhx\^ 

tm$9nzmft>ti&%r&. m%?>imm%immm±. 

[0151] mmmvmMmm 1 2 0 ovtmiMLn 
n^MM^tatsLfzM-^. ffl$m 1400(1 tmms 
rnmrn^ 1402 zmwLxrmm&A y?m.nmm 
mm?* m-4 y-rmttmmb it. Ay^tm^o^ 

Mil 4 0 2(4, Mflfffil 4 0 0M:S^^, S 

14 0 4. 90Wf^Mfllff 1406, >f >-^ffl 
JtmWM 1408. H~ V U >y ^'3c^aSH 14 10. 

fc*v^4WJH'r-^iE««HSi5i 4 1 2cDm^mmL 

[0152] jg^gglJ 1 4 04(4. r?fax-^ 1 

0 6b4 1 i^^M*co*is(c>pfJ5B 

4 1 6 b 4 § i t>'X U— ^ 14 1 8b4SS&fg* s 

Mofarwi4i6(i ^Ji.(flE»gM^^ 

y^^,^. lEiS^Bb^MStlft 3yta-^ Oilt 
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S>5. »*V^i, S^QM140 4#*Xtr-#14 1 

siifgMs^i-r. r^fii-^ i o 6tfm{mL%m 

xh-* 14 1811 IBiiSB^xt-^T 'fc ± < „ 12 
BSHteSSRSfLfc 3 y b° a - ^^w^hgESacox t- 

[0153] mmrimtm H06it wmim 1 
4 2 o £®mLx, gz$mw.co(\}mmft&w±$-$&» 

y ? **rjsjtoacoffiio0ij tu. & s epffiiMa * *$t 

■cs s . * fc s wffjwsa^aijh^w tit, 1 ^ep 
m l t v ^ t epwjjna** f? jM- s <n * m <-fznb iz . 
asc*.- ^'*?Tf*^ epjfflKsya * «itr s i 1 & m 1 1 ^ . 

[0 154] A V9m&m&\ 4 0 8tl -f y?«flE 
SSI 4 2 2ZMfflLX4 y?#-hV 'yS^-fy^Sr 

[01 55] U -y v^SIMUgn 4 1 Oil 

h 'J •/ i^J^Hl 14 2 4 ^IIIU^ y?#- h 'J >y 

[01 56] fflJSffl^-^fEIWIgP 1412(1 f£-f y 
^»*j-J£MHt L*C> EP^TIfr^EP^-r'-^^EP^' 
-^IBUgPl 4 1 4fcft*W-4. i^EP^x-^tl -f 

X'foh* dtfOEp^x— ^OtS^j; 0, EpfiJM^Ep^r 

[0 1 5 7] M^I14 0 4-14 1 2(;-}VVtil 
;n^O^T^IE^a$IJfflIgP2 0 0 0 ^ISft^tlS^ 
BWtfrU. ^t«ii^ll4 0 4-14 12H 

MxJf. -f y?ffl3Wl§l$ l 4 o 8 ifcfitf- h u -y y 

^gugtggpi 4 i o*«KBH*lf -JfOTftfur, Epfiju^ 
$[J©psh 1406 i±mmiW)»±mm£ftfo%:<x t> «t 

[01 58] _hlEfc«^L^:JSW-C5, AH V 7Sl 

^t§4 j *w wm&fifrtLtz mzmn ztthzt mm 

X'foh. rpfifeco^WRj l±. r?fji-^ 106C0 



[ 0 l 5 9 ] 06 Si. ffioSSSfe^fficol2ii^a$iJ1Mig|52 
0 0 2 * St^n -y ? HT'&S . *H]iffi^fJi, JR* 
^1 tC3o<?)r^f-j.J:— ^ 1 0 6 A, 106B, S 
t/1 0 6CtfW^%tlX^%>, 3W?faX-^l 

0 6 A, 106B, atfl0 6CU, J: S?S 

[0160] H6^-m«is wnm%*i izmmztL 

/c3-)«r;fiX-^10 6A, 106B, st/io 

ecizfttx. T7-f-jLJz-3>£ mm-t hm£^^ti^ 

tl^-Z. SIKWWEE4i)S 1 gU8 5 0 A , 8 5 0B&V850 
C Sr^T^S 800A, 800BM'800C 

1 1 0 2p f g<50-rV^;HUf-§g|l9 0 2J1 r^fax-? 

1 0 6 A, 1 0 6 B , atX 1 0 6 Ctf%£.-t&Wm3) 
\% J 5frL>m%M8&W>& 0 OA. 8 0 0 oocc 

^m*f}^> . Ete, 1002 
■ftw%<ni) v y himzm^\ ^x , isflc§«* 1 p^o^o 

[0161] *H)56M^*3V^T{±, S^T^f-A^- 
^106A— 106C *^«HffiT^rffr|<7)M ; Sc-g>{iBt-^- 

; i: s . mm.rn.mmm 2002 ^KffcjFff^ni 
siEHsui 2 0 2W\-<7)mm±. msm?mkWMmm2 
0 0 0 1 mn<nffimxfoh<7)X'mm*''ts*&-?h > 

[0162] Wiffitf&T 7 + j-zrz— ^coJXWiS^/P 

4. ?s#^i»*t^aigBi 2 0 2(i ^■mtam^izm-j 

^T. Ift^SI^T^faX-^ 1 0 6 A, 10 6 
B, Rtfl 0 eCOfSWugK/l-SraiflSt/c*^^ 

[0163] ZZX\ tffiifr?***—9<Vgmtfat 
[0164] LT . fM»gP 1400 
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mztiz* m.fat> i rm%timm*T7^ J L^~7 1 o 6 

A^iiai-rSi;, T?faX^ 1 0 6 AtivWfcllLW 
^^^tii-r-g.,, itL^JE^T. MtPSEl 4 0 Oil jffif* 

tfr. r^f-^x-^ 106 B^mi^mumimm 

■th b » ftfiifil^lTg^r^fai-? 106^ 

[oi6 5] ^mmmmiz ms. mmnm-umxT 
i^comm^-^. u^-c, SMgE 1 4 o o t j3(t 

& r - ? ^MS * SWTT 5 Cl i: j6*T S 5 . £ «0I8S . 

[0 16 6] :*3gffc0»B!ttfc:33VVC|i, T?faX-^ 

fft < *c h t 3 if T ? f - a x - 9 co |g Rj £ $e < £ - £ 

are**, rat^^i uiTcomcomtmmiz^ 

[O167]07ll 05^^LJtlE®^S§lJfflISP2 0 

0 o zmzLtzmmm^i-o m7 cowitmz* 1 d 

?«l*^ 1 rtto?ffi#;*ISi«^ia$4M#;to±m LTEP 

U y>?±(CjaK?*VCV*£. FIP1 3 0 Oil ^--/ 

FIMB14 4 otcfcotBMIrSfU. idfcr&oT^ 
H7<OfE$i:SiH41 3 0 0*^1 

**«5iLT / ^'y KS130 ocD/x^mm-th 7 U 

-xy^gffl 4 3 6£#LTU&„ 

1 4 3 2 14 3 4 £,!EKrf £ 0 s ? U 
--y/Sl 4 3 6li\7 Hgfll 3 0 0#>£>?£#;£i®3l 

[ 0 1 6 8 ] 07 £^-££$SIiHffiiS 2 0 0 4 ^$IJP 
EBSP 1 50 2(i, LfciE#i3gHiM1WS& 2 0 0 

o 36*t-f SSStJn^.'r , ^ •/ HSP l 3 o o #ttft ttz 

?) 1450t, sS^ttm^^V^ 14 5 OaWftirtM 
MM-Hi^ 1 4 5 2 i: , JSfKB*«fiS«ma5 12 10 j&qft 

aj t/s-Y > ^•ws^s-^vt ? y — — >-^ses&§p i 

4 3 2 £$W?-.g> ? y ^Mffff 1 4 4 2 2: „ £sg 

ctttv^. 4fc. awfjiuB&g&i 1 0 4ii mi^atta 

ti^y? l 4 5 0^*^yhU^7 h'gpi 3 0 oco-f 

y ^SOttffiS: Sr. Wai-? 1 0 6£ffliv-c$eai 
L£ >f y 7 c^H»*OII ta^V ffilE^ £> iftfelijfttftll 
ffluEgffl 0 1 0£frt&. 
[0 16 9] 07fcj3V^T*ffc{£jn*»ofeS*fc: 



oi^<0»f^*KBH^*. ^ttm^^y^ 14 5 0 
H EP^B#^.y h'gpi 3 0 oa^BttfJ^ftS-f 

emfe-tow h u »#fHww*aii 1 4 5 2^^-r 
Mf*is***aj^ 1 4 52i±, ^ttaj^^y^ 1 

tzA ytm.^'mm-h* 

[0170] 4fc, WJBIfcliBBflR^vMBIfim-^*©* 

Ham 3 o ocDsxj\^a&ffi^tm^<D*—x# 
xs-Efi^^o. sxji-maiztsif&AypcvBmi 

5 oii. yy-yis-yf&mzx&A yym±itimz-o\^ 

xhij'yyy lt. jsffcfmutmai 1452 ^ajjj-r 

[0171] ^^(IHiSffigP 145211 EPfiM 

tfy=7"/yy?"mnz$5{i-&^-y Hgui 3 0 oa^cM 
y^^ntm^ib. a y ? mmmim-^x . 

s . ^*is**»ajgp i452tcj:o'rjicajs*ut-f>' 

^fiii. tfi^MIISP 14 0 4 c^^r' >f xy°UA 14 16C 
£~?Xigk^£fL&<, 

[0172] Wtz.. A,, y Fgpi 3 o OSr^U-— y^au 
14 3 6 tc i oTi«ft^-S ( ^ 'J --^'tftffJ) 
i>, ^.^KgPl 300F*J<5M yftitW&^tl&ZbXW. 
W.^ 1 i*jco-f ytmmztih . L^**-5 T . S#;fi 

***fHg|5 14 52(1 ^ y--y^§IJffliaE 1 4 4 2 £ 
i?LX7 'J — xy^lEUjgp 14 3 2 #^^7" 1434J 

kkil/^PbI (CT^ii^yn 4 3 4fcawb/siisai) 

t^Tl 4 3 4^H$P B lS^9^4"y:?PMlM££i§tt 

i^ihcii-r, ^ y ~-yy\,z x&a y? commas 

[0173] Lfcifi-v x . aEfls?^»Junajap 1452 
«i. ^ttm^^y^ 1 4 5 0 1 ^ v-->yMm& 1 

442ti:j:-5t. M»3ii^:>f ^^M^JItffi-fS. 

mmw&MiEm 1 0 1 014, M#cfi*smffigp 1 4 5 
2^3stmi£. m#:*»js§ei 0 0 ocom^mmzm 

[ 0 1 7 4 ] 4 yrrmm&comiiitz. m.^Mm^ 
1 0 0 oRxfmmnmmM&ui 4 5 2<7)2ocDft;*j£- 

[0175] mm;m¥i%ffi 1 0 0 ocoaj^ti. ?«#;to 

y«ffiSrr^f-j.x-^ 1 0 6t;J:-oTHI^^fJ^L^tf 

-3f, ?«*«*S»:ffigP l 4 5 2comtsi±, 
mtefi&%yyy?i4 5 otfti^ybLtzA yfmcom. 

[0176] i<?>Jtajffi»i. x— Hf+M HT'^SfLS 
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A y? <rmmfi^.^Cth Z b lz i 1 h Z b 

[0177] *z. x\ mmmwmiE& 101011 
mmnmmMta,^ 1452 izx^xnta^ntz^ >?m 

ffi&iWP. 1 0 0 Qfr^&llZtltzA >7 
MESP1 0 1011 Ml*1f*?«£§n 0 0 Oj&^tfttl 

§ *ut >f y ? ^m<7mffi&kte&3\ ^X , Jjc 

i- >j -v : Jtfmm$tix^z>mmzm-&zit2>zbtfX'% 

[0178] r?fax-? 1 0 6^ffil(:^ut 

402 tzmMziv&wimivmm 1 4 o 6 . -t>?n 

X&mB 14 0 8. f}~ V U -y i&M&mBt 1410. 

mtr—fmwm&i 4 1 2&v? v--yrmms 
1442(1 mfecDi&j yfmftfcm&z'if? . 

[0179] EP0Ji6ff$'J« 1 4 0 6 14, HiEUfSE 
144 OSrfMfflJLT. h'SPl 3 0 OlZ&tfhJ >9 

[0180] 9 U — -y^M«ai 1 4 4 2il 
;TO5U3hLT. ^ U--y^"gPl 4 3 6tcj;^^-y K 
311 3 0 0<7)?'J— — y9Mi¥i^±LfzK) . 7V— — 
y?cr>im.$:W& L£ 9 . ^714 34 c«l7J 

3 0 0 O:? 'J — - y^iKc . Jtt&ffr# < <7M V9 ifi^ 
•y HgPl 3 0 0*>^>i»§|S*l«. LJt^t, ffi^f V? 

fc =5: V--y7mftZM±~t&Zblz£ 

1 3 o Ofrt>W5\$ti&ZbZ\2\WX'Z, ?y——yjr 

ntzMzj >7tfT-Jkth t v m& mmrcz & <, h 

0. iK>:ri4 3 4tf>«3l:*j£33tf>Tt>J:v>. Mttffil 

400 mtm%s i i*km y^suits-^^f . ens'i 

IWWJfflJgP 140 6W?'J V^TWWW 14 4 2*: 

bcr>2i dsns-r y^mm^mn-th^miRi-h. 

[0181] 08 fl H7fc:^tfeEfiaaM!»9l2 o 

2 0 0 6 36«11H^ttMff 1444^fUV^. 
^coffiii. 117 £SL*;IEif^SMWg&2 004tH« 

IEtt»J«#a 14 4 4 tWflSiV^SRtcov^Ttt-e^R 



[0182] 3|s^|Sfi^S8^#:^SHi, 7?f^x 
-^10 6&t>'¥*S#:tE1i#©7 *NW*iE« 

=E U "CfcS . SIWHIBSU 1 50611 flffHEWflllllK 
gfl 1 4 4 4 Sr^TT & „ 

[0183] mmmwmm^ 1210(1 r?^-* 

x-* 10 6 &fflmLxm&84& 1 rtWiBEWt^THMftJII 
Sr^mt. 7?fax-^ 1 0 6 ^ffl^JtJK«ciHf»*t'B 

^mtcna^&^RBinm^MfviiiBii! 1 5 0 6^ 

[oi84] ©jtspgp noon tfmsstifflm®m&& 1 
444^lt, jgKRBifff mi ^mmm^fs. 1 izw 
z&ts.mz, ffi^ttfflnnmiani 4 4 412. 
j*w$g^^#f*:ie'fs^S7*^i!^aiLT. fijwgpi 4 

[oi85] mz. ^mmm^7 iz^xmmizm 

<^)flHR**tf . ffl#iB'KMffll0S£g|S 1 4 4 4 H r^^- 
iX-^ 1 0 6^ffl^T#^il?t}fl*»ltlS^^#; 

[0186] mmmmmz^mmm^mizmm-t 

x-$>&<, ffiik&&*£xinm%izfzw&x\ m. 
fm$s 1 *m y 9 ~y.x. -y h%m%iWfrt>w 0 ?h$^ t 

7 **»(ci«*S» 1 b mzfoh . JKft^g 1 « . SJKlBl 
t^fy?y'x7 bfEi§§IMt§l*£ix&p6\ fcS^(4ffi 
^y^y'x'y ME»SB^*§tt-l»„ itfOBf. 

mmm^zm^ximmmmw.2 0 0 6sw»fM- 

[0187] 4^«#;|E'fi^S7(4. S^t. mmtiHA 

*7V9 145 o^^yM^ y^?B<7)iS:^S^^T 

mmmmm-\m\ 4 5 23&mmL^M«i»^^iE 

«t*ct±v^. r^f j.x-^io6H r?fax- 

?fi»*ailfc:oi,Yt, «#cMB*»aig|5 1 4 5 2*»ffi 
#S 7 (c««rt-4 - b Hfifft U\ 

[0188] ttz. mmmsmmt. mm>ffis*mi,z 
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J5 tt*B13*i4 ^£ «ttBfttfl!«S#tt. *HSfi?$IK 

Ma&8taj#ttw »WBtt3*t* . awfnaajwttflHK 

[ o i s 9 ] w mmmfflfflmvm i4 44ii 
tusci 2 i o<±„ ^-«o«iffl^ttfi!fgta£^^Tr^f-a. 

mzttm-t zmmm^tm t> ntz tzn. a >?corm 

[0190] mmmtrnmi^mmm^-miziEm- 
[oi9i] ^m^wm. m&m%s i <omk. r? 

HtcJ:-oT^i-g.„ lots ^JI^ofSif^E^T^bft. 

* , Ifiii$IK$iJfflJgP 2 0 0 6 *«§^t~fiJfflT"i= SCOTS) 

§ o 

[0192] jKft^ss i cDi±mmtx*i>. wm$t>-> 
%t l z£-oxffii¥ l mmm%z> mm, mtk 

tot, m>izif£L<iz. i^oift^ir 

[0193] 1911 08 C^L&££§£aBMIfffi2 0 
0 60»f£#JiI£^:7u-^-hT'£>& <> 

[0194] £-f\ 4y?#—bVv ittfmmztitzfr 

m^n^tih ( s i o ) . -t^h%, ffi#n?)-i 
#-bv visttzim^t xam ztitzA >?%-bv 



[0195] b y -/ i Jtimm-&ti& t . %m 

n-^mstis ( s i 2 ) . leit^H^jffPgp 2 o o 8<?m 

*k%mM 14 0 4. &mfttt!MIHff 1 4 0 6. -f >7M 
ftmWffl 1408. b U >y i^SSOmtt 14 10. 
BM\f~9W^mm\ 4 1 2&t/? »J--y^[J#pg|5 

awaats^^rv^i t tfttfrz t . farw 1 4 1 

6 ^fl^Ma^S:^ ZbZm^Lfz*) . ^ - y Fgp 1 3 
0 0c7)Uj#^ffih$-frS„ 

[0196] at«9g»4«B«taj9J 1 2 1 0<i. M^tHS 

itfzmft^ammiz&^^x . r?fai-^ 1 o 6* 

ffl^"CJRf*co?g)KjaB*«aj , r4 ( s l 4 ) . ^ffi^ifx 

jft^MSSti* ( s l 6 ) . rmkmt j 
^fcili, ffiftfttLMJEIg ( S 1 8 ) j&^|ffS*ift. 
ftsiELMJiEX^ ( S 1 8 ) t LT(i. WWf-^KtMB 
SSP 1 4 1 2 i W^-f-^ SrlB'li-T-S. Xf v T 
( S 2 4 ) . EHJffll&^^J^ 1406 Ciot WJi&ft 
t Wltth Xf 77(S26) aV^MiiSP 14 0 4 
t<t-5Ti*iL*SSt^Xf »/7 (S28) W&t. 

[0197] Ift*LSSXf77 ( S 2 

8 ) cdW&zJ: <o . mm~& =fc -5 tJL— f *M yi?^- 

[0198] *SV^(±. ?S#*LMjexS ( S 1 8 ) t 
LT. b U -y i^cflWiHIgf 14 10 W-jtllW 
C J f>'^*-h , Jyy^(S2 0) LXh^^L, 

a ytwimmi 4 o &i,zz.~>xummz->{ >?&m 

5E(S22) LTtJ;v\ ^tfOJ*-^-. -O-^iaittWfc 
b y 7 yy° ( s 3 2 ) ^g-rtc. M 

ffeTWflHKRfflL^-r-yT" ( S 1 2 ) izM&„ A 

>7fflz*7--yy° ( s 2 2 ) &mmzti%>^. a 

ifiW^fx-tz^k., ZixtztfcomcDA yfiflBMSmi&ll 

ftzfxfzfrnmmtf^mmm^m iztrnztiz ( s 

34) a 

[0199] mimLnm^m. (sis) tu, ep^ 

7 : '-^ie'tiX-f-yr ( S24 ) . fflgMMWjLX-r'yT* 
( S 2 6 ) SO 1 '** LSSXf 7 7 ( S 2 8 ) ^Hff 

( S 3 0 ) . A>9±1- b 'J >y >-'r*I(C^ > 

ota-f tc£sa $ tit v ^ o T- . xL-if ^s^ifeiE t n 
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SXf77 ( S2 8 ) COm^zVi-oXA V9i]—Y ] J •/ 

itztmi-z. -cr>^ (S3 2, y) , mmmim 

Wittier- 7 7 ( S 1 4 ) CIS. — 7j\ ^--Hfj&M 
S&kth 4 3 SEC JL-if fcffi-f-J: 3 S^S**? ^71/ 

[0200] 010 (4. iW£[I]£&gP8 0 0 CDHIB&fflJjStft 
jjSWCft*. a!I^HIKgP8 0 0{i, IEKmJEi^8 
5 0, X^g^4^.EfegC8 1 6 , >\4^?.y l)V9 8 2 

4 . Mmffl8 6 0 3 6 ftlT^S . 1»®± 
^SP8 5 0 {4. fMfcM?!K;K-X B R±&t/X 5 >y 
^E^±d>ll$^NPNIh5yyX^8 1 0&V 
PNPlh77y^^8 1 2t0 2'(iW<^^— ^ h?> 
iT* NPNil5yy"X^8 10StfPNP 
Sb5yS7X^8 1 2(i. T^fxl- $ 1 0 6ftIE»J 

-X^8 1 0M'PNPSb5yyX^8 1 20XS .y^ 
*t&. r^faX-i' 1 0 6 0ftfcfr<7>ffi^(4. tlVc 

c ( 5 v) teSSftSfiXt X\\ 
[ 0 2 0 1 ] m=F 84 0#>£>lE«r«J±£j£gB8 5 0 fcA 
7J§^S HJ LowKHight^L 
S^tfSMSft^NPNMf^yiT^ 8 1 OMPN 
Plh5yy^8 1 2<?ys— ^B*S4*)Bil NP 
Nlb5yy'X^8 1 0St/PNPSh7^yX^8 1 
2 f 4 ATl § fltz t- U ft iMB t T , 7^fa 

x-^i0 6(:4i.?>. iiocot^, PNPIh^y 

y*X^8 1 2«XS •/ ? E t 31^ ? ^ C t <7)^«0fl:JE 

^ A x-? i o 6J4S«fc:3WSfLr«^*. s€ 
tc s 7?fax-^ 10 611 %SH£l3S&?-&£lrfc: 

£*)Mmw3iz?t±-t&. r^fix-^ i o 6co^g 

*Si6 1 4 0 #6£ L tzmmniJ it. A^f;«7^/^8 2 
4ft:frLTi#ifigff8 6 0ta57j£;fx& 0 
[0 2 0 2] NPNIb7yy7^8 1 0 (PNPIb 
yy'JX^S 1 2 t|S[«) O^— XBSt/x5 >y:?E[^ 

fiH*« 0 . 6 VjJlTT'fix 5 «y Effl!R=JS^ if*3»* 
SaxT. 0. 6VS:0i.Si:7v#<fi1@$^m»S5& i 'x 

5 <y ? E lcSBfl.4 . ^fc^ NPNlb7yyX?8 
10Sy'PNPlb7yy^^8 12(l -HVPtlO. 

6 v«3RB»xf±^>f rxmEft^rL-r^D. npni 

N7yy"X^8 1 0S^PNPIH57y^8 1 2 54 

-£#f-i ■ 2vsgiew«>f rx«j±Sr*-r-g>. t^ax 

1 0 eOjtSSTlft^^S^tSfi^iS^OtEll 
F*]T-*tUi\ h 5 V iTx 9 ifiWlft- L T x 5 •/ 9 E tc«£S 

?f ax-^ 1 0 6coa®ffiKjft#Pi.TL4-5di:3&i^ 



^. TiS^^^t. r^fax-j' i o 67)fl;jEt4T- 

57y^^Ci: Wm^ttX—^mt^K) . MttTjft 

[0203] HI OtiSWt* ^^-7f7yy7? 

t UNPNib7yyx^8 1 oMPNPih^y 
x ^ colt & o t w#$h& h ? y v x 9 ft m ^ x i J: ^ o 

tM)*h7yyX^m^J®^ E|10(?)NPNSi 

h 9 * a«b s fit v > h am iz n wm%M& h ? 

y^Jx-p^mMth, NSt^*b7yyX^^- 

it. y— x^xsv^Ecoffiities-rSo p 

NPih7yy'X^8 1 2^ES$ixTV^fiStPM 

yX^7-h*PNPlh7yyX^8 1 2(7)^— X 
BOfitBtBSBU y— Xftx* -y ^ E ^DfiBtlSB't" 

So SEC PliMS H 5 y y^ ^sy'Nit»s 

h 7 yy7 ^T 1- - h H±atf y-xH±ft«8BW-4 . 
7?fax-^ l o 6(4. — *<0iB?36*5vifc:«sttStL 
fcPliSMl-^yy'xj'SVN h7yy 

x^^y-xttf^StL. ffe^rcoss^WSVc cXi4 

/7yh'GND^§^^t^ LV>, 
[0 2 04] A^«7-f/W824ll 3yfyt8 
2 6 <h Siii^8 2atttLX\*&. WSmE&J&St8 
5 OOEtiTJte, ^c^)J;d^''N-f>'^Xy , ^;t'^8 2 4Sr^ 
LTiMi|@g|58 6 0tai7 l J$^So A>fy«7^^8 2 
4{4. T?faX-^ 1 0 6c?)ai73£7)o*>itfJS^7>ft 
tMfigP8 6 CvftTrf-S-Tj. ffiM^7>ftIT5tDI^< . 
SH, ;W a'X7 ^;l-?824ll titMSR8 6 OcDtfiTJ 
^iS^fllfi: ft tf'fr i: L T 0 ~ 5 V colffiH t JR 4 S J: o t 

[0205] S3^16fiL^B£l»8 1 614, lS?iJtffigg$tL 
7cffit»i8 1 8&I/8 2 0 i: , Sm8 2 OtM^Jt^isS 
n.7ir7>-7-'>-9-8 2 2 t , ft*~rs. ^ixtiO. ft* 
Wi^BStgP 8 1614 2 — 3 VMS. OSS t fcfiSEBfi 
ft^Spmfii: LT^JSIU A^;U7-fM8 2 4, *M 
ifggP 8 6 0 SIX JtURS 8 3 6 . HCOtzib, ^ 

4^Xy 4 /l-9 8 2 4Rlfmm^8 6 0 

[0206] tMtSSP8 6 0S4, ^7y7834tffifii 
8 3 0S.V8 3 2i:ft^rf-S < , ^7y78 34, ffigi 
8 3 OSt/8 3 2i4. XJjfitt BttttteMmLX lii 

/i-^ 8 2 4 ft^ tr^-^ryr 8 3 4 <7)+s^tA7i§ 

fl-g. . ^7778 3 4 W-Sg^tt, ftlliJlfiK8 3 0 
ZMLX til JlWPtmWtt&-7> \ ffifit8 3 2ftaLT 

1 0 6*iffi7jL7:ISI§^jeSa*7)«^a**firft*'t> 
^LTJifMSil. ifc^tff8 3 6^.m7J$^-g.<, ^7)j;5 
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[0 2 0 7] Jtte3S8 3 6£ii. itlilgp 8 6 0 & [ftfj 

^L^iftfit //a* six. j*e*^ft^-<?)»j±^a 
jpmaja ±<?5 1 # i g h cofi-f-S: , jsemjiff 

[02 08] fuM^i. 3 ffiBS^OiEIW 

J±fi^-Of£*£(4. jffP840j&»£>tf>h>J mm<7)AJjlZ 

40ctj:' 3 t^§W#S. «l8 4 0cll Mi 

[02 09] S!5£0i&gP8 0 0 coHB&fijfcote 

tfowcoo-c. mi i srfflv^TiftBH-rs. 

[0210] i c^^cJO^Wit^gP 8 1 6(4. ifi5«J 
(C«SttS*lfe^ji8 17.81 8&tf 8 20 ffifit8 
2 0 tM^iJtSMSix^^y-rV-f 8 2 2 £3rT 
& 0 £0>*£\ ffitftS 1 2 0{J*C»5k 

^. &fS8 1 8(4*t>5 OOQtfcS. itt^iO. ffl* 
«2£j$aT8 1 6(4, 2— 3V^K<7)^L/^2o<7)E 
^mfiSrS^WiASt/'B t LX£ML, M^U7^ 
4^8 2 4»tfJ(J(iW8 6 0 i;Jt«^8 3 6 tiZ^fl^f 

mma 6 o^ft^&ft^ffi^mj±(4. aewffiB* 

[0211] ;W A°X7 4 4^8 24(4. *§lHgP8 6 0 
Oft* B (fJB*) ^Wi:U0-5V (V 

c c ) commit h «t a tiew- sfssusru^-f <, 

[0 2 12] tilpggff8 6 0(4. ^ry78 3 4tffifi; 
8 3 03^/8 3 2 ^7^783 4, Sta 

8 3 0WI8 3 2(4. A^fI#^Se^-r(ctifaLTtH 

£)£gP8 5 O^aj^J LfcaSB^HI^a*.. A>f;U7 < 
1V9824 Z-frLXTt^TyTS 3 4 O+STCAlfrS 
tlh. :t^T;xT8 3 40-i8^J4, flwafiiss 3 0 

SaL-caj^jSffPfcSSIK-*— ®5t8 3 2£3ILT 
aBWffiBfcSSKLTV^S. iiiCJ: 1 ?. 7?fai- 
? 1 0 6^ffi73L^M§^i£SB«Dff^-^S*WiB^ 

4"frfc LTiiifBSfL. JtlRS83 6^ffi^SfLS. 

=fc 5 tciSMISii^jffiB^jm^tfaaSKi, 04 tcis 

[0 2 13] JtKS8 3 6Cii, iiiKSSC 8 6 0 tU* 



siut3ibBmsni-9<o«EEfc»ismffi*iR»8 1 ems. 

ft L ^»tfiA 1 # A* $ ft . j6B*fim#tf>*EE#* 

B£#'i>(dl»rtS— 3f. Jtl^8 3 6 0-SB?<9«EE 
j&qBWffiAfc^UW)^ J±!R£§8 3 6(4»SfiA 

. 4 4 ^aj4i 

[0214] 3: Jo. S*P«JEA^S*«£EB h<7)i«ffi<7) 
[0215] HI 1 t&ivc. ^Offi(5DH]fi&ffi)5j(;(4. El 

i o iz^-tmfems&M 800 1 mmmx-h h . 

[0216] HI 1 K3S"tS5£EI»»8 0 0 T14. iijg 
«***fiPfetirVt(ft^, ^7V78 3 4^ft?WMS 
WiBh&ftOT". Jt«ES8 3 6<?)ai*m#a?»t=Lo 

T . iBJSHIg&gP8 0 0 izteMZ, 7 4 X'coS^S^OWMSrf'J 

[0217] MMt m^mm8 o o (4. m 1 1 t^-t 
idc. y>rx»wHaiBii8 8otirt»«. y-^xs^ 

#¥'JS'JgP8 8 0(4. MxffHl 2 fc^-J: 5 

^ x . is^*^fi^-(c*f^-s y 4 ton- 

[0218] c\com^. S-i X&WPWffl8 8 0(4. J± 

■Mfflfc-S-S) . tt«»8 3 6*>iS,i7)ffi*t«jK-« (S 
TEP 1 ) „ 

[0219] * LX . ^SS^i^f^HtJtK»8 3 6 

coai^^'fbL^^j&^TOi-rs (step2) . 
[0220] ^ti^mittm^-otzm^. ;Ax<mm 

T. «|ffi0»ail 1 0 0 (HI 3MA*Hl4£fflwcf* 

tis*) tift*igfflaafc<wffl5t**^»s*L4 (st 

EP3) . 

[0221] — ^-noymLifh-otzm^ . /ax<d 
s^flra^, H^L^v^^HH^as^sixs (s 

TEP4 ) „ 

[0222] tLho i Hi 2 (c^-r^ o— f-^— 

[0223] 4fc. y 4 XS»'JB'JgR8 8 0 Zm&mm 

mt Lxmm-hixh o ^. 7*^^^0181159 0 0 srfu 
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[ 0 2 2 4 ] H 1 3 Si. II 5 COtkfcm&&& 110 0 <7>[3| 

s&stK^^-r, tfttBuis&gn i ooit fj?^mm 

9 0 0 S.^«**»J£g|5 1 0 0 0 . fy^/l 

[U£-&gP9 0 OJi. 7 'J 777U779 1 0SIA*9 1 8 
k , *^y^9 1 2&X/9 2 0 k. NANDy- h 9 1 
4M'9 16k, *->y?920l±, ftftfS 

(1111, 1111) Sttiitt, iJcfc^ny^yt 

frx&jjiztix fc (oooo, oooo) t^^-r. 

[02 2 5] by «HF 8 4 2 7 U >y 77 

P779 1 O^ny^AzfttfyCLK^A^f-lS 
k, 7'J 777D779 1 0(1 i]*7V?9 1 2£#fL 

<y^/VX£8flSifc;t&k, N A N D jr— b 9 1 6&jYL 
T7U 'y77n 7 79 1 0#? yT^ft&o UtsE^ 
X. 7y-y77P779 10{l h U #fi^*A7J 3*L 

-r*^jtiam7Jfi^8v^xB4f ^raH i ghk=3r 



oTV^fi-f-^. f]-Oy9 9 1 2 7)#-7y W ~fjv 

sfENPtsm. 

[0226] f}^7V9 9 1 2i3„ i]?7V?A X/Mf 
^ENPtATJ^ftSflWH i ghGQk ?o 

■y77n 7 79 1 OKA^ftT^^jSm^fl^^ 

^y h -Y X/Wg^E N P t;A7J Sfl&fl-^L o w 
tc=Sr 4 tf>tV W;*jft<9 # «7 y b & jftTf £ . ;$"7 y y 9 
1 2d 4vsVIxX@^^8^n 0 /1-XB4T-^H i ghk£ 
oTU£>ft^-£. ffi7Jt°>-QC^^7U 7770779 

1 8c7)A7)t°yDttii7J-f--S><, 

[0227] 7'J 777P779 1 8ti. il^V?9 1 

2 y^tfJTJ L ^ 4 V g ^ A, 8 f VVX gSWHi g h 
k^oTV^ff-^^A7JtyD*^S§L, 3^846 
J&^ATjLfcl 6MHz^Jl^SS[C7)^n'y^J^n>y^ 

ATJ^yc LK^^SWLT. ATJtfyD^ATJ^ft 

[0228] 
[ftl ] 



*>7>* 9 2 0J±, 7 U «ff7Py7§ 1 8J-Aij*nS®t|BT^cD 1 6MH 

^^ 9 2 0ti7 U y77Dy79 1 8 t RM UT#"i& U 7 U *77Dy79 1 
8»liJ:/3H:i'Q<i5W7li!J s H i shift-sTi^S 4^;VX@^6 8^JV^ i^C© 
Hfc*HT, 1 6MH^©^ny y^;i^#fafai& >>> ht5ii:jyt 

Mfrt) B^l-JX HS^<ZM«©;M/*A*<£D3ll#ISa£a|-a|-rScr tiS-C £ 5„ * 
9 2 0{±, h Ufe*rC> Hia&Sttit'&JRWjefSIS 1 o o ocm*** 

„ &i5„ 7 'J >y 77n-^9 1 8«flMjt:>QtfH i ghk*5l)li, -rfcfr-fe, 

t*7>^ 9 1 2fflm^t>Q BCDill^i^NAND^- 1-914 Ct'HTNA 

9 2 0*i'i"JT^jxSJ:^t:ftoTVi3 0 



[ 0 2 2 9 ] 01 3C0WXU, ifflm3)W&<r>4:tVV 
XBfrt>8;VVXB£X*cr>Wll / Z&&t& 1 6 MHz <F>? 

n >y ? y n'/V-X <?v wx W Sr X? ^ > h t fz ij > 9 9 

i 2^±^m^himmi^wmLxm.^h^:^^ 

k t i K> , Syy^yhSS TWBWaitf * J 0 < f£S<7) 
[02 30] HI 3£&IVC, ?ny? ft^T"$) h 

8 4 6 <7)ft-f-{±, ^mm^com^xh o , r^^/na 

»«8 0 0t*tLTy>fXt#i.. IMMtsfcgi 

^;MB*»feKLTEt«-Sj&»» 0S§* I c 
r7-n^"gp^7 i '57^;pgp^B l J<7) I Ct^^ik^ai t 
V\ -tOlR, }|J5t[IISSgP8 0 0£>f y^^-b'J y^'O 



0 y xtcai v ^6 * ^lajis- § I & [ii t t i> rsm& ^ . 

fc-g-^H, 7'J 7770^79 1 Ofci^^y^ 9 1 

2i#-M» «y^tfMe<fc:EML, ^>7yy 9 1 2c7»m 

TJQB N QC^5l#HILTt «tV^. S^^, NANDf 
— h 9 1 4CDA7J<7>- 7j2:7!; "y7°7C?-y7°9 1 8cO0i 
7J-m3r< , ^^y^ 7 9 1 2<0QC*R(ES*tm#fc: 
■t*Uf, il*?y?9 1 2£Oaj^QC^^5l#HI-ri^(t 

[0231 1 11411 Bl 3fc^Lfciftft^r*l ! P]Si5 

1 0 0 0Ol¥ffl^HIf#«fi)<;Sr^-r. ?S**toW5g^l 0 
0 0(1 ^7 -7 y y 9 2 0 fr'ffiTJ L^3tS»7Jfi-§-«4^° 
fVX g £> 8 ; ^P^. g 4 T'CDfiStKft.-S 1 6 M H z (7) ? 

n «y 7JVUxmcD% v y hfittao^ . 1 1*1 

«M#:^il^¥'JBr^-4 0 M#=*»J5tgPl 0 0 011 



(§2) ) 0 2 - 1 56270 ( P 2 0 0 2- 1 5 6 2 7 OA) 



El 1 4 t3jr$-J: -3 Cr. ±Pfiffilx>>'x^ 101U, TRR 
ll/y'X^ 1012t, JtKSPl 0 1 4M1 0 16 
fc. AND^-M0 18^ttl, t ±PfifIP-J>'X^ 

1 0 1 ltcj^^^h^iRWWqSttSfi, TPfiffiP 

yxj' i o i lUi^^yhm^Tmrnrnm^tix^ 

[02 32] Jt«3B 1 0 1 414, T 5^/HM8a[9 0 0 
«JdWI£_hP5ffil^'-^ 1 0 1 l^ASf^U 

1 0 1 4(4H i ghO^ry^f-b 101 8iZ& 
— #^yh«#Jd^£JU^*§-£\ Jt«E35 
10 1 4(4. LowOfl^ryHy-h 10 1 8(Cffi 

\ ^<±«lll^*$ tiX v vsrv >nrfl&lfc&*2& & . 

[02 33] ifcK»l 01611 t^jUHB* 

9 0 O^'ft^L^^ Mt£A^£>£>3^U #-7 
yhffiOTR&ffi^TKffil^X? 10 1 2/^BS^Sr 
^U^tS. ^^vbffi^TPIfiJ; 

itRSPi o i 6fiH i ghcom^ryvy—hi 0 1 

8&tfJB7-l 0 2 2fciB:fr$-*. — *^yM^T 
KtSElTT***^, JtflSSSl 0 1 6 (4 L o wcoft^-S- 

TV H y— hi 0 1 8M/^ 1 0 2 2 fcttJ^-fS . # 

^ y hffl^TESffiOTT* S *tr£. m&m 1 rtoiK* 
isr^fax-^ l o 6<^§!Sfl®(:;mvTflq±L&^ 

[02 34] JtKSP 1014 mf 1016 CD^^H i 

BRffii 0'h$ <TPiffi=t 9±£ ^*§^-. ry ny- 1- 1 

0 18iiHi ghcofi-^^ai*-rs<, 

0 . ^ffcfr'r^f- o.x— ^ i o enm^ftMi/^uzte 
\, ^x^-t s £ t . -r , Sffp i o 2 o # 

H i ghco*Si=rf4. 1 tflE&ieSfc:liettfc:ig* 

StiTfc 9 , Wr^fai-? l o 6(7)^#fiML- 

[02 3 5] itStSP 1014 *«L o wC^itmHitl U 
itKSP 1 0 1 6#H i g hCDimZftJ] 

ryny-n o 1 s«4Low^#*aj^s. 

tfz. ffifl 02 2C(l H i ghcofi#**A^)S*t 
£ . <r<7)*§-S\ S71 0 20 ^'Low^WtlStfc 
<0 . ffifl022^High ^TiWfc^gs 1 

v *=Srv ^X(4i8SI(;:SI*£*rt vvfr v ^ fc 



[0236] itKSP 1 0 1 4#H i g h£9fi-^£LU7J 
&;6*> . # >7 y Mi^tPfiffi J: 0 *3 < TPiHfiWT^*§ 

r>vy-b i o 1 8{±Lowc7)fi-f-^aiS]-rSo 

f 1 022 o w^^TIS^'T^^-jlX— 9 10 6 

[0237] HI 5(4. T^fiX-^ 1 0 6^Mi§^r 
Ell 5T14. St^T^faX-^106 

(@i5 cvmxn 4 fl ) tlX V ^ . El 1 

m«7?faX-^ 1 0 6 fcfcVVCOTrr 

•9 . El 1 6CStT?faX-? 1 0 6£Mmf-& 0 H 

1 5{^-r— fr^SfL^^COT^^-AX— ^ 10 6 

JtiX^ixcriT 3 i~ 9 1 0 6 ItZ&^XtyWth^ t 

ciD, aifc^tr^fax-^ i o 6^»jt-r^i 

k**^* S . MMC0T7J-JL3Z-? 1 0 6 ^-#ctffM 
■t&ZbltZk*). M^r^faX-^ l 0 6tH«rt 

[0 2 38] 7?f al-? 1 0 6 {4. ff«tXS4KiMS 

1 7 6 . mm. 1 7 8 . mffifcmL^®x\i.)±Mm : ? 1 7 
4 , s^B)3£Sp«x{4±sp*«^ 168. mf^rm 
jKawrxjiTasmsssH 1 1 7 0 . 

[0239] ffiWRT- 1 7 4 {4. J±««-tt^X(4J±*ii 
1 60. ±gP«ll 64SVTgP*ffil 6 6^ 0 M 
Ml 7 8<0±Hfc»Kl 7 6##j£3*l, »ffil 7 
6 W±®tTSPfl:ffi 16 6 § tLT V ^ . TgPffiffi 
1 6 6^±M(C«4. £E®B 1 6 0 im&Ztl. 1 
6 0(?)±It, ±gP«ffil 6 4#JlM3;fVTV>5. Lfc 

"T . ffi*^ 16 0 <7)±^gP(4 , ±SPmS 1 6 4 
SaP&irr»Hffi 1 6 6 tf>£S8ff t J: -5 T . _hT*^R 

[ 0 2 4 0 ] M 1 5 tc^-r^-. JBi6« 1 7 6±(c. W 

st (Mi 5 comxi±4 m) commm^ 174 mm^ti 

TM„ iftfil 7 6(?)SICTitil 6 6**ffM§ 
tt. TSPttffi 1 6 6tf)*SBKJEEM 1 6 OafiSJBfSSfL, 
EMM 16 0 «±Htc±SWfi 16 4 ^'ffM^iiS <> ± 

ii^ffi 1 6 4 at^Tap*® 1 6 6 <7ymxtz±wwmtFF 

1 6 8S.VTgP^ffiSS¥ 17 0 ifffifc^tlh , % LT . 
4»r^fix-? 1 0 636*. ^)fifiiS^C«S 

tixiMmzmmzfth . 

[0241] HI 6 {4. &.WMTii i '$BcoT 7 1- 
9 1 0 6<7>— aP#<7>SrW£5t-$\ Ell 7(4. Hi 6(c* 

Uc7?faX-^ 1 0 6^#:t0Klfffi*^-r» 

[0242] El 1 7 tc^J: -5 tc . SS17 8^Eli 
^1 7 4hMf*]-Ti>ffl^(4. MM?L1 7 8a^'fM§|l 
T^S. MMJll 7 8 alijHRl 7 6tj;-5Tlfil:§ 
tlTV^„ ffittr^l 7 6(4. r^5^Sg-fb^3-r 
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i-oTffMSfiX^ft* 

[0243] SiiTLl 7 8 a^^-TSfigt;. J±«* 
f 1 7 4# I *HttKl 7 6_hfcJKS3;fu:^S. TSP»ffi 
1 6 6 (iMa?L 1 7 8 a #1*1, H 1 7 Tti 

5 J: 5 HISIS^ 17 6 O^H^^SfLT v * 

ft . ±3P*ffi 16 4 iiS3i?L 17 8a <73fR«a»£>T8ff« 

SfcliSStcojSrft, H l ix\ttt\<zmfh =t 3 

ill 6 0^Ht~ffM£ixT^ft o 
[0244] ±gES«r? 1 6 8S.VTSI5S«^ 1 7 
OJi, -eft^lffiltfB;* 1 7 2SVTSP«ffil 6 6<D± 

rouBjS3;fv£^&. TwmmmFri i on. ~rumm 

1 6 6 fcfBRWfcSSIBU _tSl*ffiS^ 16 811 fflffij 

17 2 ^^-LTJigPmffi 16 4 hWmfcW&V 
X. Ettftr^faX-^ 1 0 6 0^hSBi:Ora<?)fi 
#coSW«L ±*WS»?1 6 8SITFSB«® 

iSHPl 7 0ii, Iftl 64M1 6 6 2: JEMS 1 6 0 t 

[024 5] 01 8il Ell 5CiL/i7^faX-^ 

1 0 6£>M3f3r8c£ijH-. ST. ^U-^-l-4 0 
tc. WXfoZ>\,m.\s— f-anX^^ffl^TMil?L4 0 

7 8tWtOTiil.. /'J-yy-h4 0ll 

[0246] ^y— h 4 o commizMo?' 

0—>is—h4 1 SrHS-f-ft. /ij-yj/-h4 1|j, 
M)£f& ttiSMS 1 7 6 t &ft *> COT* ft . ^ y —J" v— 

[0247]»C, ^'J-yy-h4 1«iI^ V£ 

JB4 2 . f±mm i6o. iti4 4 * , f±mmmco^ 
&eMd3B&t&. iti4 2ii smctwsi e e 
btchhnx'fo*), mnMAA\i, mzimvMi 6 4 

kSrftkcOT'&ft, 

[0248] mz„ ftrnZtltzyV — yis- b 4 0 . ? 

o~y>-~h4 1 , mwt4 2. smmi 6 omsmm 

[0249] XAi— 9-gC»4 7 s 48!±, ±8BBffiSB? 
1 6 8 i:TgPHM^ 17 0 SQ«£ £ig±ff LTJEflS? 

4 8l±, /'J-yy-h4 0, 4 1 t|oIW^^EP«iJ-ri, 
#>&ftU(i«JiLT7lMf-ft„ X^.-tfgPW4 7 , 4 8 

Srffl^ft i fc t J: 0 . *&S"C& & ±aB®ffiSfrP 16 8 

ain^aiWBffF 1 7 o comwj?% <xmtt« ttz. 

-hgpmffiS^ 1 6 8S.VTSU»ffi4ra^l 7 0<7)J¥<^£?f 
< X'% ft<0T\ ±gP»«^ 1 6 8St/'TgP«ffiS^ 1 
7 0£f*Jg.ft< WBTCS, »*00ftV^§^-r^i fc# 

•C* ft . 

[0250] mmm4 2commmz. mmm4 4 1 com 

%m4 4 ' M/X^— +^SPW4 7^4 8 It|b1B#CcJFM 

-3- ft fc . ±SPffiffi*ra^ 1 6 8 atrFsmffi*? noi 



^«Jf4 2s^ttjg4 4^gp^t;. ±ai«ffi 
ef 168 amFawasfff 1 7 0 sttfm-t * . ±§re 
ffis^ 1 6 sm/rwmmFF 1 7 0 &ja£-rftnt, ± 

gtfWIffiT 1 6 8SVTSI5*ffi4ffl^ 1 7 J±*Jf 1 

6 0 izwMWttzmmz tih x a tffMti. „ 

[02 5 1 ] HI 9ti. ^6BB36«3ifflS*l*>f 

h'J -y ^fiOS^^fSiOlUBKffiSSrr. Ell 9 (A) 

wxfo h . ^mmmm^ y 7 % - h y •/ . >r v ^ 
?>iKW-rs§iiiojKmi a^MaTLi c^qrr§ 0 m 

J1TL1 c«jSgpy:7 > ?^-.xX-^6 5 Oti-^TS^ 
ix. 4y?^U?tB$L-th. 
[02 52] HI 9 ( B ) l± s H19 (A) iZ^kLfzT 
?faX-^6 5 ORVKafLl c<0i¥iffl>5:BrH*^ 

HI 9 (C) i±. HI 9 (B ) fcSLfcr^faX 
-^6 5 0Rt>"KaTLl c<^FH*^". 7?fax- 
^650li, iHBrtE7 2tJj:t^BIWE7 2fc:iaS$*ut 

JE««^ 7 3^n„ J±*«^ 7 3 ^SIJj« 7 2 &tf 
ffl87 1£:frLTira?Llcte#|flrt-£J:-3fc:, 7*^^- 

7 2(1 3*ttS3^TSg-C, W^^^tt^ili-S.. 

[0253] mmicDj y?mzmfLx. 

3 av»« 7 2 nm^mmiz x->x &gzt & mmmts 

vmmRV fflmktf^kt & „ r ^ f- ^ 6 5 0 1 

*Tl»r^ ft 14Mt:Kffl?L 1 c i^M § ftT V * ft A6 . S/Jn 
RB<0— CO 4" >- 9 ffiWmV 1 c ^51^ $ ti ft . L 
of, HiiTLl ct5|^$ttft4* y^MtJ; ft T 
^^j.x-^6 5 0<7)S16<7)#ttSr^-(!6iIiJSLTi3< ' 

tizx*). y^^yvimm^zmm-th^t 

ifiVi ft . 

[0254] H20(i. SjMTL 1 c(DMcr>mm&m$:^ 
t. 020 (A) , (B) , Mf (c) iO-efi^ixtfc 
^T. afflcoHd KilTLl y^K^V^IS: 

Sr^-To HI 9<7)mmWMzti\^X\i.. KiiTLl ccoffj 
M(iSltt=3rfii: LTMSih-TV^. H2 0 (A) lz$3 
OTii. MM?L1 cd HJH1 d*«± _ Pfrl*lCISW>'C* 
OWM^ig^LTM^TV^ft,, H2 0 (B) izts^X 

S^gP leM'lf MilTL 1 c OllCfic? 
ttT D , _h^rogMgp 1 f #T2r*>ai!» l e J; "3 

<^TU|,„ 02 0 (C ) t;fcivtt;£. MilTLlc 

■4y?K.&fflmL J $>l-\*-lj\tii't%:ib-h4 y?m&u 

2 cojjfass.mV&M 1 s ft . 

[02 55] H2 0 (A)— (C ) l,Z7f;L?zMMJLl cCD 

ft. ml$3i.V : m2X■mWLfzM• cavj, 

M' ma xi:Jt«LT/h$ ' fc 

J >?zty Vmzt5l,1-Z>T7 650cr>M 
mum* . 1 teEPIMtKirJI^'f K^a#LT 
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9 x y h i x *} m^zmm-t h z t &? § & . 

ai-?6 6 0Sr«fig.^-S|g«7 2<7)MiI?Ll ciD 
t>^KIJJt^°-y^y7 6£W-f 7?faX-^6 6 0 

x-^6 6 0(l #>-.*?L7 7£tf-LT. ^^(CiO 

[02 57] 1222 (A) . (B)ll W^X-^ 

fcWCli. T?^-aX-?6 7 0J4. IHIgPjejSc^^ S 0 
£ 4 V'ffittfR^ 8 2 . GMMMK8 0<7)-^ 

(4, IH«8 1«ja»fcJ:^TSS&3;h.S. 

[02 58] 7^fj.l-? 670(1 Hl^MMC 
iST^f^j' 1 06lz$5^X. MM.1 78£4t/ 

x-^6 7 011 1 fcRtt&flfcltjfiJL 1 c Clfe 
t, G03B8 1 * b'-f -i b LX hffMt^ Z b 

N6. wi&mmmizx&T 7^-^-7 106^, 

H2 2<r>m&&Mt l Zj:Z>T71-x.x.-?6 7 0 fcR«fc, 
®ai?L 1 c fcSA&^nTBKi: 4 a I* t T t> 4 u . 
[02 59] 02 3(4, T?-?~-iX— ? 1 0 6^JX#^e 
i^-Mfcl 0 0 i: LT— #:^L^«J&£^£W1EI 
„ ty'a- Vffc 1 0 0 ti. ^fy?^-b U >y i^O 
^fs 1 c0Hff5£TOf (-^*$tl-?> <, ^ xa— /Hfcl 0 0 

{4. A y^m^y^x< b i>^WA w-yyxnmt 

zmm^-h zbizx*). mmftcDWiifcnmsvmztk 

fttth 4 d t,zm&$tiX^2> . 

[02 60] ^jjfeff^ffiO^ i/j.— Vffc 1 0 0(4. 

lCT^fiX-^ l 0 6£JR'J#lt6fcft<DSftt3|s» 
ffXttgfl 1 0 1 ilrt-h . i«Hc3if3»K#» 1 0 1 {4. TH 
#IH3r3©&o£& 102b, lgiWf^-(c4 y«r&T 

?fj.x-^ 1 0 6£lR5§5-f-.g>S£ 1 0 2_h<7)flag|51 
16b. i^LX^h. ^^jl— /Wfcl 0 0(4, 

1 OOW^faX-^ 1 0 6#^hM#^fgMT"£3r^ 

0 6 4- tYMcnmMfr L> Umt hZb^X^h. ft & . P3 
ttSP 1 1 6 O^fcffiffiiJx -y ^14 A»*tftft C>tlX we . >f 

[02 6 1 ] 024(4. H2 3 t^L^i^— /Wfc 1 



OOOfltfPH-CfcS. tya-^#:l 0 0(4, 
ft&Mft^sJRttSBl OIL 1 Ofcitflffl 

Ml 1 3^*-r-i>J±«SM^#SI51 0 5 (12 3#IS) 
fc**tr. =E ^-/Mfcl 0 0(4. y-KW 

tl04 aMl 04 b. 7?f iX- ? 1 0 6S{/7 
-f/^l 0 8^?^. #FiL<i4, 71/- h 1 1 0 
(4. X7 x yi/^X(4x-r>'l/X-^^(5D»D i '^<v>WW 

[0262] mimmmw. 1 o 1 r&sp i 

1 6£it/*#l 0 2(4. U — KW-Vl 04 aSt/'l 
0 4b £JK§T# & 4 3 £4"&"gPfc:RJP8P 114 jWRR 
£)fx& fcftt, 7?fjX~^ 10 6. 
8. aVTU— b 1 1 0SrlR§T'§^4 ^CiDSl 1 
4^JfIH(:iagPl 1 3*W?ilT^I. 0 
[0263] T^f-^a:-^ 1 0 6(4. TV— h 110 
(CT^yVAl 0 8Sr-/TLTfS-^§n. TV- M 1 0*3 
iy'7?f A x-^ 1 0 6(4EJgP 1 1 3 (JRflc^Sffitft 

»ioi) tcfflses*i.«. ^t. y-Kv-f -vi 04 

aiy'l 0 4b. T^^j-X— ^ 106,7 ^;PA1 0 

8S.V7V-M i o(4. wiikmmmmi o 1 tc— * 

[0264] y — HV-Y-Vl 04 1 04b(4, -f- 

iifii7?fiX-^ 1 0 6<9±ME&t/TgBmffi£: 

x-?10 6A^mL^4±ig^l^fl-^^ie$i^B# 

[0265]7?faX-^106ll 'J— FT-f^l 
0 4 aSV 1 0 4 b*»^>fi*$tLfcBIWi^(=*^V^ 

t, — mmz?mt& . a^. 7?fax-^io6 

[0266] T -f /L-A 1 08(4, 7?fxX-? 106 
fcTV- M 1 0 fc£J#*LT, 7?fil-^» 

— ^ 1 0 6 i; 7V— hi lOisSrT^ VA 1 0 8 (C4 o 

l\ LWot, 7?f*x- ^ 1 0 6&TV— M 1 
0^ffi*LTt, 7?faX-j?10 6 «7)Jgll#tt(4^ 

[0267] TV-M 1 0 (4 y , S 

^1 0 2<7)|HPgPl 1 4tePlffimzB!&$tlX\^<, T 
^fax-^ 1 0 6M7^1/A 1 0 8(4^ff^(C?FM 
§iltV^ 0 y — h'V-f^rl 04 aSrjfl 04b, 
faX-^ 10 6. T ^ ;PA 1 0 8RXfy°\s— hi 1 0 
(4. 3££1 0 2fc**fC#M^riBi:tr<>J:V^ 1 
0 2. 'J— KT-f-Vl 0 4 aM' 1 04 b. T^j-X 
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-^106, 8&VT^- h 11011 

/Mfcl 0 OcO^C^tMt w C>rt#;tldM§ix , r ^ 
I), 4£, 1^102, T9&^3-—9 10 6. 7- ^ 
A 1 0 8&VW— f- 1 1 OcT^frJi:. ^'jL-zMfcl 
0 0 col J{5'4"Mt±tiaS$ US . 
[0 2 68] 4fc, S&l 0 2<50fflPgPl 1 4<?)H« 

(4. r^f-j.x— ^ l o 6 <o»H«<?3Hflf J: 0 

1 0 6^)SKigptitH^-SfiiStii, HilTLl 1 2 
&J8tfLZtLX^&. 0 1*34^02 (^1.^4 3 C. T 
^ax-? 1 0 6C(43f-Yt.T->r 1 6 2^'JFM$tlT 
£9. MilTLl 1 2fc* j rb*T'.f 1 6 2 ftC-fy 

ris-h 1 1 oc7)jj$(±. ®^>- 

9 mm *&&<"9-ht&>\z. mjMTL l l 2 cofl Jfc^ 
T/hSv^J:* s ffiLu„ Mxtf, SMTLl 1 2co^ 
(i^-coScT) 3 1 \3T<7xk* § "C* S Z k t>mt L 
u, mjITL 1 1 2(4, /Mfcl 0 Otf^DWCfcf 

LTW^dii^PS^BttTab-g.,, 4fc, JBIJLl 1 2 
^fflW(4. 7?f j.x-^ 1 0 6^tfc'f-f 1 6 2C0 
maWfc&Viijz*^. JBITL1 1 2cDBTffi<0JSii:(4. 

f-> w#re * o r fc S n U xf-y y°%mx- $>~oXi> 

£\\ ^z/x.—)Vfol 0 011 MM?L1 1 2# i §tll<7) 
rtflKft < i a fc» ®s 1 ^IIRP. ±SGX(4jKSPCi!# 
§ix£. -f Siu r?fax-^ l o 6JSB2 

ctm^?;^ r^fax-^ i o bco*mm 
mktfi±%- < "Mcth z k i,zm^x . a >9cDMzmt 

Zffi&-f&ZktfX'%&<, 

[02 69] H25i±, ^iSjL-juikcomcDmmBmz 

7Ft§lfflMX'fo& * ^Mi^BB^^-J^.— )VW4 0 0 

(4, mw^mmmA o 1 w±*naig*gP4 o 5t>m 

AcojEJjB±.CDMl3 4 0 2k. 1^4 0 2±<7)Rft#;< 7 ) 
RSgP4 0 3t. fcWLTH*. Xfc, J±«8tBSt#gP 
4 0 5 (4. RftSE4 0 3±I I Z±X t>tlfi:ffiV&m4 0 6 

4t«P4 l 3 fc*tf. mtmm4 o 6««Hfc:iyt 

^iut|HiaiI4 1 3(11(4, T 9 9 1 0 6*«|6]^ 

KKE£;h/0>&. «ttS*4O60>5te*»iJ5rj£ 

[0 2 7 0] 02 6(4, 02 5 ^L-^^^jl— ;Wfc4 

0 0 ^M^IIHT-* & . l2 3l:SL/itya-^ 

1 0 0 fclsffliC. ^i?jL— ;Wfc4 0 0(4. SEflefHSKft 

gP4 0 1 *3 4V'J±«^a^*gP4 0 5 ££tf . JfcflcgSB 
Kffg|i4 0 1(4*^4 0 2i3 4VR&gP4 0 3 

j±*sa^«gu4 o 5im*mm4 o 6*3 4t«&4 1 

r^fiX-^ 1 0 6(4, TV— b4 1 0 

0 0(4. y-F7^404 aSV'404b. T9^^- 
x-? 1 06. M'7^;^408^$ii(:ttl ) . 
[02 7 1] Srfc. *HiWJT-(4. TV— h 4 1 0(4 



JSWKT* 0 . M«SS4 0 6Cf&(t«l^Pg&4 1 
4t>J©BttfcUBj£3:h.*CV*4. y-H7-f^4 04aS 
V4 04b. T?faX-^10 6, 7^1/^408, 

at^TV— h4 1 0(4. *£4 0 2(C^LT#ffi^Tfg> 
UilLTtlVV 7^faX-^10 6, 7l)VJ± 
4 08W71/-h4 10(4 mQ%$4 1 404M>£3I 
DHBPSE4 1 4c0 5 FMt*fLTSS[fi^ri6lt®l^S^^tt 
CMLT. *tU?fc:EM§*LTV^&. SC. T?fax- 
^4 0 6. 7^/^4 08&V'7I/-h4 10«W 
(4. MPSP4 1 4 0{5{JtfrC4tt±teffiH$;h.TV>S. 
[0272] TV— V 4 1 0O4^'C,4c|g(t^^SjiJ'L 

4 1 2£DHW(i:. 7?fiX~^ 10 6^ + hT-fl 
6 2comUCDmmJ: t )i>±^<Bf&$tlX^&<, T9^ 
aX— ^ 1 0 6 <r>*t a- h'f -f 16 2 i;MilTL4 1 2 i; 
(4. &fc>f JMfc$N&. 7V-h4 1 OOffS 
(4. SM7L4 1 20StJt^T4^§<. CTi(4Sa?L4 

1 2 <7)@« 3 ft<r> 1 lilT^^;^ § (cISJe-TS Z k j&«ff4 
Ll\ Sj1TL4 1 2(4. ^i> , jL-;l'#:4 0 OtfO^WC 
*ttT«»!SriJBatP3<0}B*e , C*ft. KfflTL4 1 2 c^ttff 
ffl^MI^(4. f-^TO->Tfcfi^U Xf-/7« 
tt'i)-5tUl\ tya-;Hl!4 0 0l4 aa?L4 1 

2 i toi^gpciaasiis 4 a tc, ®si ojggpc 

^#-rs ; h^T-# s . r^fiX-^ i o 6*iS]i:^r 

l«!lfc:Kt/S 4 a CSS 1 l*JfcffiB3*t£<7rC\ S-^4 0 
2t0i*§&^-iTTy'f-AX— ^ l o 6^S1 WCiE 

comfeZm^Z^z. hZk ifiX% h <, 
[0273] 027 (4. ^ya-^OSUfficDlKli 
SISr^„ 02 SCSLttya-zl^l 0 0k\s\M 
(C. i2 7Wy'AHl#5 0 0(l a^5 0 2*>4t>" 
Rftg|5 5 0 3 £^-&«#cSfs?Xft§K5 0 1 £^rtf 0 4 
Jt, tya-;l*5 0 0ll U— Y*7A ^5 0 4 aM 

5 04 b. T^faX-^ 10 6. 7 >f tVJ* 5 0 8. & 
V'7 h 5 1 0 £ § £> (C#-T S . i8E*»»JRfrtlt 5 0 
1 tt4nSSd5 0 2(4. y-b'74t504aSy:' 
5 0 4b SJRSFCS S 4 o t^t^CiaPSP 514 *9B 
J&S:fU T^^j.X-^1 0 6. 7^/^5 08. M' 
TV- h 5 1 0 ^IR^T-^ 4 a (CS3PSP 5 1 4 ^JfH 
(:[HgP5 1 3^'ffM^ixS,, T^^-o-X-^ 1 0 6(4. 
TP- h 5 1 0 ZrfrLX . J±«^aS#SI5 5 0 5 CHS 
?tll».ioT, D— 04 aS.1^5 04 b, 
7^faX-^10 6, 7-f;l/A5 0 8St/7"y-b5 
1 0(4. jSft^SSRftSlI 5 0 1 [Z-Wk UTJROftfti?. 

[0274] 3^IIilOTyj.-il#5 0 0(4. TH 
^(I(4ft4L<75IE73^^S^ 5 0 2±C. ±ffi*»±T77 
rfi] fc#W>iSr Rft» 5 0 3 &WL ZtiX\*h. RttSE 5 0 
3CD±W<D±TXfalZ$mi l zmirt>tltzWm5 1 3± 

(c t^^ax-^ i o 6^ida§tirv^. 

[0275] -ftcfo-h. ttisx.— }Vfa5 0 0^S(4f:I 
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$ixTV^. * 05t*6. ty'i- ;Mfc5 0 O^S^l 

«ts i c7)_hT^i*i^LTf«^^ J; a tzmmztih . 

tya-;H4s5 0 0 c7^ii^«i«t S il f&ftffiMl: 
^T. (5(1:3 0° H6 0 1 cDfaJklTS <I ir^Mi L 

[0 2 7 6] ^i/^~)Vifc5 OOil T?f aX-^ 1 

0 6 1 flKEKSfiS J: 5 ££$3 1 OigfflJXJiW 

ssfcs**?**.*. fja.-ivw.5 o o i <nmmz 
mmzti&igr&izte, 7?fj.x^i o 6A\ mm 

1 tdKO flit 6fL*. — ty"a-;l/ft5 0 0i\ £ 

»i«0JS»t^aiFS*i&«^fc:li, 7?fal-? 1 0 

[0 2 7 7] 02 8(1 02 3(^1^^^— /Mfcl 

commmx-fo s . ^ ^-/n* looti ggi i ohm 

a -/Mfc 1005; cOtS^rMtC (± . OUy^365 j&JRJt 
£>*U tya-;^l OOtSl fcOj^Srfi^O^ 

a-/H(cl 0 011 H2 3*PJft«*« 
[02 78] *y l o o e>9cMim& l oftM 

tcff A§tiS £ 2; T\ M 1 0 OMiI?L 112* 

tf-fO ^lft^V^j&ST^f-jLX— * 1 0 6 fcjg 

iir^s. r^fai-? l o 6 cnwms&tnfflffitfWi.fafr 

fsti&tz&ix* r^fix-^ i o 6<7mgmme>& 

[0 2 7 9] tfz^ Itffcl 0 OCRg'Vf , 02 

5 (^ L^^E =Jj.~Jli^4 0 0. HI 2 7^1.7^^.2- 
— /Hfc 5 0 0. X(A0 2 9 K.tA'0 3 0 iZ^-f^: *Ja.—>V 
ft70 0A, 7 0 OB, 7 5 0A N WI1 50B, ft 
t>\ ^-^h'^fjt#:6 0 0^^1 (£§£#LT. 

co^mak&Lx i> £\\ 

[0 2 80] 02 9 (1 0 0<735g£flk5D 

SgJSJ#Hg£^<, El 2 9 (A) CO^Es/a— ;P#:7 5 OA 
(1 7?faX-^ 10 6b kS£§P3 6 0 t Z^-t 

h . * y jl— 7 5 0 Ail ^-eomHs&s^ag 1 <7)MS 
oftH£H&— J: 5(1 SHI CSH^irO* 
5 C 7^faX-^l 0 6bfl WMMl 6 0, _hgp« 

H64, Tiffin 16 6. mfwmm. 1 1 6 fc-a-tr. 

St&«t 1 7 6 OlffidTSW*! 16 6 #*7FM£*rC V * 
i o TSBSffi 16 6 <7>±m\z\±TBM 16 0 

a. j±*ji 160 <7)±m\,z±Mvm 164 ^?fms fix 

^£>. Lfc4«-jT,IEMl6 0li, ±SBWflsl6 4.&. 



3*V0^5. EHJil 6 0. ±.gpmffil 64. atTFSP 
til66l±, £EBIffi«!*t6. JE«*^(i»JJS 
1 7 6±iCffM£:frO^, JEE«*^St^iSI6M 1 7 6 

t-& s . §h i comm. [z \mmii 3 8 5 n t> tix v * 

T. Ml 7 6tg»S„ 

[0 2 8 1 ] &(C02 9 (A) (C^Lfc^j.— ;Hfc7 
5 0 AOMrfNCOl *T iMfr 4 . _hg|5«ffi 16 4 RX/T 

%$n& 16611 E.nm 16 0 i / zmmm^$:i£mi-& t 
^mz&m-i-h . jem nod _hgpmffi 1 6 4 m 
u Jcwmwwm-th, z\<wmwm\,zk>9, &mm 

1 6 0«jS®a:i:^5|4i^-i> o -f- LT. itStt^^cT) 
[0282] ty'i-;l4:7 5 0 Ail 7?fiX-^ 

1 o 6 bcomm^s.mm^mtnmt^m. -t^h 

H2 9 (A)CS«3(l,iiI17 6^, 

-f v^sh i rto-f fcsaw-s i 3 Kit . 

02 9 (A) CO^^a— ;^#:7 5 0 ATli. S2 3*^ 
02 7^1^:11-^7^^(1 04a, 104b. 4 
04a. 404b. 504 aftt/ 5 0 4b) (7)fl:ffi<7)^ 

JMtfffimitZtlh . It, ^^'i-/P#;7 5 0A«3c 

si^u^ tiViMmttch* itzmz. 7?fax- 

^ 1 0 6b{i;S&gP3 6 Oti OfilHSft.TV^fO'C, 
7?fiX-? 10 6b Sr^t (OSa**>4.ftll , r& 

[ 0 2 8 3 ] 02 9 ( B ) Jl ^'J^L-^COmzmco 
MttiMM&Tri-t* 02 9 ( B ) <7>^J^—}VW.l 5 0 B 
<i. 7?faX-? 10 6b t^&U3 60 t £lTt 
i^'a- /Wfc7 5 OB {4. ^ <7) BfrH#^H 1 WliJIS 

7^f aX-? 1 0 6b(i. S.VM1 6 0, ±gpm 
1164, TgPHS 16 6. RVmNdR 1 7 6 iistt. 

mmmi 1 6co±HtTgpfl?Sii 6 6«§nt^ 

S . TSP«ffi 1 6 6 0±Mt;r{AEE*S 16 0 ^'ffM$ 
ix. 1 6 0 0±Ht-±gP*|g 1 6 4jWBfftSfLT 

i^. Lfc^oT, j±mJii 6 oii s _hgumffii6 4a 

VTSPflffi 1 6 6 te± DTJiTa»S>8E4*i* «t 5 tffM 
3*1/0*5 o ffittB 16 0. ±gp«ffil 6 4 . SVTgP 
1S16 6I1 JEW^JB&TS. JEm*^ilgi6K 
1 7 6±^Jgt£$^T^S. JBESSS^ at^JBiSK 1 7 6 

OdiJM CJiSE MSP 3 8 0 &mft>tlX t * 
?.„ ty'a-^V 5 0 B{1 77fal-^ 106b 

comMM?)}±nm=Ffflbitzmcom, -t^h%. 029 

(B) l^tJ;^;, SKpK 1 7 6 (JD^**, -T>-^S§5 
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i <ojiiW3 8 o tsajarf s «£ -j izmm 1 tg^rSft 

3 8 0 i:*fc3MBHit« . 
[0 2 841^132 9 ( B ) t^Lfc^jL— /Wfc7 

5 0 B ^Mffftcov^rKW^* . ±9fSffi 1 6 

gums 16611 j±mji i6o izwmm*T%iKMi-& t 

sgEwst-rs . jsma i6 0d ±^mm i64sv 
Tgpmffi 16 6CJ; r>xGMztuzmmm-%£.J: o sag 

^5fSgfl3 8 0£^LT^£eDT\ T^faX-^ l 
0 6 b c^KtS^i:. »Mg|53 8 0 fcftfcjaBJHHr*-*. 
SUSP 3 8 0^1 CO fiffiflM. >f y SO 
T\ 7?faX-^ 1 0 6 b^WilgP3 8 0 bMZ^S 

[0285] 129 ( B ) O^'a— /M*7 50Bt 
(i. 02 3*^B2 7(C^t^U — KV-f-V (10 4 
a, 104b. 404a. 404b. 5 04aM'5 0 

4b) ^'i-;t4 y W)IWi** c f ; Si: 4 

— /Mfc7 5 0 B co3cJ&^ y ->M ^^k&fnrtgfc^rS. 

It. 7^faX-j' 10 6 b{i3l£gB3 6 Oti Offi 
HS^T^S^T". 7?fal- ? 1 0 6 b £*f-gP fc £Q 

[0 2 86] H3 0 (A)<±. /Mfc7 00BJ 

3 0(A) JRttffimifaD l-ot Lt^ya^ 

*7 0 0B^ffifflf|>, tyj.-Jl47 0 0Bil ^CO 

mfls^siRftaf 3 6 o i coftatteseaj-f & ± 5 1 

Mffi?L3 7 OlWBjftSfU Kffl?L3 7 0i7?fal- 

*1 0 6b<Ofaft»t3& t HL , CV^. 35t, ^jl-zU 
*7 0 0 BOJ&ffit?L3 8 2 ^"ffMStl.. ffie^tHil* 
SU3 6 3&JBfcZtlX\*t. 7^faX-?10 6b 

<±. TL3 8 2^SCj;'3tL-ClEli§ix-l>o 
[0 2 87] UttfoT, -O^ii. J±«itaSt*g|J3 

6 3 <7)?L 3 8 2 1- 3 5 0 cDmjMTL 3 7 0 

6 3 COIL 3 8 2 attf&ttTP- h 3 5 0 3 7 0 

i±. mz4 y^fm^j&ssth. smm.m.mm^3 e 3 

t7?faX-^ 1 0 6 b t(±. tttfTV— h3 5 OS 

ssjRft sp 3 6 0 1 ®& 1 fc commmzi± . y- y y ym 

m.3 7 2^ia(t^>tLT^S <> >'-Uy^ r aKfi3 7 2 {4. 

^mmmm^m'&.crM'mz x dm§ *it t ± v ^ l , 

oyy/c i 9ffM.£trt£> 03 0 (A) 



A -/Mfc7 0 OBttSl fcttJWflrC*** 1 ,. H3 0 
( B ) t^^idt. /P#:7 0 0 B COSMOS 

[0 2 88] H30 (A) (?) ; &yaWl*7 0 0Bt' 
4±. H2 3*^02 7 £tS Lit U — H^'f^tya- 

WSkttStlh. SEfc, tya-/l/ft7 0 0B«$MpT 

[0 289] 4" >-?#-hy 4" 

iX-;?106bti»Lt. 7?faX~?10 6b 
0 0 B<5DiRfls^8gfl5lftai3 6 0 1 iDF^gPt^tiJ L 

t± DT^fiX-^ i o 6 b &WflmtZ z\ b 

[0290] 4fc. 1330 (A) OMTIi:. ISKl« 1 7 
6 i;MtTb— h 3 5 0 CD— 3&<?)#.j&*. ggg 1 |*tCD>f y 

[0291]E|30 (B){4. T^^j-X— ^ 10 6b 

^m^nzmmLfzt^comcoBnz^^xiD^ >?m$s 
cmmm^m-t, H3 0 (b) o^jtis-f >?a— v 

U -y ^'T-Ji. ffiKgPW3 6 1 7?faX-? 1 0 6 

T. ffi»g|5W3 6 1 t r^^o-X-^ 1 0 6btKy 

A-)VbLX—Wb^£->X\^j:\^. LfrL%tft>. 
W$3 6 1 }±. T^-f- ^ 10 6b ^J--nf-(?D^ 

^ 1 0 6 b cOltrMt^fJCtT . Sfff 1 C0MM(C?L3 8 0 

[0292] r^faX-^ 1 0 6b(l J±fl:Jil 6 
0 . ±gpm® 16 4. TSPmffi 166. 176ft 
tmtfy°ls — h 3 5 0 h 3 5 

oco±Mi,zmmm.i 1 6*%M§n. $g»^i i eco± 

H^TgPmffil 6 636«JBiKSil*CV^. -f-LT. TSP« 
116 6<7)±HtJ±M 1 6 Offj&fcZti. EMM 1 6 

0 (D±miZ±&mi 16 4 § ttx V ^ . Ltztf-o 
X . ESM 16 0 c7)±SSP{J;. ±BMS 1 6 4 
RXST&m 6 6co±S^;j:-5T±T^^^4tL§ 

1 5 t,zBf&£tiX^& . EMM 16 0. _hg|i«ffi 164 

Rtrr&mm 1 6 6 <n> zti<z*ti<n±m&x$> & ww&ft 

ffiWPfc^JiW-*. E**^{iS»^l 7 6±C 
M?fL-^^, J±**^ aVSUM 1 7 6<7)»ffi« 

H7°]s— h 3 5 0(C«. MM?L3 7 O^mttfefLTWi 

So L^o-C, 4"yy*fi. ®fl 1 C0TL 3 8 0 
y°h—b3 5 0OKM7L3 7 Oi-frLX. mWMl 7 6 

t SWrts . i co?L3 8 oatm#rw- h 3 5 o 

^Sa?L3 7 0«i. 2HzJy71®$lZBm-&. tfz. 
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03 0 ( B ) CDWCU. r?faX-? 1 0 6 b(4. « 

6 1 lz£ QMfber)imfrt>mZtLX\ 1 *&. 
[0 2 9 3] 03 0 (A) JJitJf (B) c^JlC&ft 
ST^faX^ 1 0 6 b&t^TXttTy— F 3 5 0(1 
IlCDltl 7 8Z^rt&T7^^~ ? 1 0 6Tli 

[02 94] 130 (C) (1 T^f-j-X— ^ 10 6b 
*-£O i E-rt'F*jHI36*6 0 0 £ffi£l>ISiSi£JBJB£:ijr$-. 
03 0 ( c ) C9#iK"(4> 5X#^5t#:<7) 1 ot Lttwl/ 
Hafit*6 0 0*ttffl^4. ^E— /PHfl|Ji«c6 0 0{i s 
r?fiX^l 0 6bi; ; &-/PFgE3 6 4i;Sr :: fi"-r 
& c T?f*x~ ^1 0 6bi:^-;^KgP3 64t(±, 
— *tC*RJ&3fLTV^&. ^-4^3153 6 4(4. y'J^y 

mmwco^m^com^z ±^t»^, ^-^ hub 

3 6 4(4. T^f 0 6b»^S{>^2*C0 
££lTt& 4 5 fcJgjat&hXU*. *r-/l-FgE3 6 4£9 
J£gP(4. ^ty-t^7^^3 6 2WI,„ t-;FF 
§R3 6 4(4. *-^*»3 6 4fciS»l 4: *«E«ftBIS 

^E— /PFM3 6 4 to 2 *OMcdSj& s ^£I 1 
^HfiJ-C^jctt^ffMS^iT V ^ . F» 3 6 4 

(4, 7?fiX- ^1 0 6b^^l<7)|*lgBt;§£tfJ^.g, 

? 1 0 6 b c^St&S^'^ 1 fl<0>f y? hfi»f--S. . ^ 
— /UF3P3 6 4(£<t-?T. T^fiX- ^ 1 0 6 bC0± 

gpms 16 4. mvM i6o. &vrgp«a 1 6 e 

4 y ? t <^SHttA» £>&H $ iit v ^ . 

[ 0 2 9 5] 03 0 (C ) O^E— ;P FSJaffc 6 0 0(4. 

/H*»3 6 4 fc^t&l tOPalt^-y yyWB.3 7 
2 Sr^i: LSrUT'. 4" y^*^SSl *>J?>j»h.fci< V>. 
4fc. S»l<W9J*»4> ; E-/l'KflBS*6 0 Oj&^ftL 
^^fltfcl.Ot. WaX-j' 10 6b t^f-SPi; 

<0#&fca»&«aN-£ £ fc***C# * . ifct-A' F«jt#: 
6 0 0 (4. Fgfl3 6 4 *^£s 1 OffigPUggtfi LT 

V ^ <0X\ §£s 1 Ojiffi^fflffi^fiilT # tzA > 9 IZ 

4 0 . r^fax-? 10 6 bj6*|Rftsttr$-£,r 

[0 2 9 6] 03 1(4. ilCSLtr^'faX-j'l 
0 6 £ffl\,Vfc>f V7il— h U y y'&tM y? s^x y ME 

80(4. ftlfjl^y^^-b'J -yi? 1 SOtttlGL 
£1S$CCD4 y^^ASP 18 2 mfi^JVy— 18 4 SrW-r 
S>fy;yi7 MEIiSa(cS*$ixS„ JttBctf94* y? 
F 'J yy'18 0(4. ^it^ixM^^fZUU. M£(f 

•yy'180 ^^ti.^iic7)JaH^(4. 4^ < i: fc W#4* V 

v-yy^m^hmrchhT?^- 1 o 6 

j&^#£ftT^&„ T^faX^^ 1 0 6 £4 y^^- 
FU-yv'lSOteiaH-Sifcfc.fcoT, 4>7A-Y 

u >y y* 1 8 o F*a<=o-f y^Mzmm-tz, z t a*-cs -& . 

[0 2 9 7] 03 2(4. 4" >9*J*-y YtW^Wn^v 



F*ffi3a<oiw*33^. ^y^yx7Me»gii4 4* 

>-?*iAg|5 18 2. 184. 's.-y FTV— h 1 

8 6SV7X/1T1/- M 8 8^t«. 4*y?£tS<W 

~t& jxjv 190 y x/yry- f 1 8 8 csmshbjs 

[0298] 4 y ?3$AgP 1 8 2 (4. ^mm&U 181 
fc >f y^iAP 1 8 3 t SrfrTS . S^,fft*&P 18 1 

14. a v?i]-y v v yi 8ot^«9&ts. 4*y 

?iAP18 3CI4 4" y?#-F'Ayy"l 80;fr>£>4* 

[0299] 4"y?#-HJ 7x1 8 0(4. £M»AP 
1 8 5J:-fy?MPl 87t^«„ ^M#AP 1 
8 5(C}4. 4*y?#AIB18 2<affiSlffi|&ni8 1j&»S> 

QmmA%ti&> y^fti&p 1 8 7(4. Avtm-x 

ail 8 2«-f y^APl &3\zA>?*m&r$-h„ 4 

b U -y y' 1 8 0 C^MiAP 18 5 *^^M4r 
*At4ii:(cJ:-5T, 4 y?#-F U 7y 1 8 0j&>6 

-^y^^ASPi 8 2^-fy^<7)#t^{£$^ o 

y-l 84(4. -fy^^r-FU 7y'l 8 0^^-fy^i 
ASE1 8 2£frLX&te;Ztlfz-l >7&^-y F^V-F 
18 6 (Cjia-f--S» i tfOT-S. s „ 

[0300] 03 3(4. 03 0 l/ZTjkLfzj >?>*}— Y V 
■y y' 1 8 0 COffllCOSIM^^^c 03 3 ( A ) V 
7#-bV 7y'180Ail ±.TJj&HZ®iibl,zBf&$tl 
£j£E19 4afcr, 7?f*X- ^? 1 0 6^#§fLT 

[0301 ] -f yflj— F 'J 7y'l 8 0«?H y?§Sl 
94^rtSP(C(4. ^y^§Sl9 4»«lW^EIf£ 
<7)lS$K. 77faX~? 1 0 6 fcUffl-J-StiLHCB&ife 
SI 9 236*»tt*5>*lTV^4. 7?faX-? 1 0 6isR& 

six^o k*mi 9 2t7^fax-j' i o bbcomm 
(4. **n«^t=i <o-<( yftimftztifr^mmzmi-t. 

[0302] -iy^^i 9 4^fffiixL5th&(y 4* 

y^^m 94 rtgpt 4* y?<7)i£#*si£U ^cnmmz 

4ot. S,ft^^7?f*x-^i 06(:i-5T^ 

ffiSix-rr^^iX-^io 6^'ffif^t!)-r-&^tt^'ab 

fax-; 1 0 6 #55*04' y^^SrffifV^T'. 7?fa 
x-^106 <7)iftfHBI*Kf < t h . 

[ 0 3 0 3 ] 03 3 ( B) <7H y?f)— F U 7y*l 8 0 
BcOT^f-j-X— ^ 1 0 6(4. 4 y?^£!l 9 4c0f*js& 
Pc7)MS±^*§tiTV^ 0 4 V^ffi^P 1 8 7coiS 
f«T*tL(f. 7?faX~^10 6ll 4y^^S19 
4cr)MMX(4i£H^*$^Ti> <tv^ ifc r^f-a 
x-^10 6(4. -iytmgsl 9 4C0«*-|«!I«+^fcil 
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[0 3 04] 4y?i4. 4 y?«i&Pl S7^ilSLT 

^mMt^f^tr^fAX-^ 106 fcjsqisg^ 

Lt^t, r^faX-^10 611 4y 

[03 0 5] Set, 7^faX-?10 6*-{y^M 
PIS 7<0ifi»tlfttt4 ' fc T\ 4 y?^#§£3r-v V >y 
V±J?>i3- Y U >y i^tvWfcigrf 4 y? 

±cDT ;fiX- ^ 1 0 6t^U7 y'lOgjS t 

wmbimmffth, fwisu, 4 y^s^^-vy 

>j? l x -ma** h t . f*^#+^^s & ?i»T l i -5 

0 W40 u y^&fc'coy- y y^mmzy^-i;* 

5-z_XL£\\ 4 y?tmh.£LXL&o. Zcr>£o% 
l5BWS*Re<!t«>(c, ffiSs 4 y^yi v N7'J y* 
(4. 4 y?^£l£*^ U 'y i^fcr?? V h^&BStejElKr 
QM^iyWC^ h i. o *»M=firflBS** LT . fig 

<7)i:&&ere&5 < , SfeC r^fax-^10 65r-f 
yy*^£sl 9 4c0fM^riif]^4"L.«#^^ii:T\ i 9 
^^eg^i^'j^tT^ *>. 4y?S§5;fr\ 

[03 06] i34li, 4 y^^-b'J ySSl 80«I 

tffi^HMff^Sr^-f-. 03 4 (A) (4, 
•J 7y'l 8 0Cc^BtWH. 03 4 (B) (4. 134 
( A ) V9il-Y 'J7yl80 CfiOfiflM 1 9 

4 bSr^L^KBHI. 03 4 (C) J4. -^CDIE 

[0 3 0 7] >fy^*- b'J -/^l 8 0C(1 ^##:fa 

6 1 0±£ffM£tl.T^-g>, 03 4 (B)MH3 4 

( c ) t^-r=t 5 1, ¥^*ie'ii^s 7 umis^R 6 1 

0cr>±.JjlZWm$tl. r^fil-? 1 0 6«i|l]— (7)0 
S&MK 6 1 0 t*j V v£ 7 ^T^CffMS 

[03 08] T^aX— ? 1 0 6tOMH^Iffltf <t 3 
(C, IIO 'J 1 4£>\ III 9 4 btS^Sfi 

* . «m 19 4b t~{4. @ff&ffig6 10H >7^%s 1 
9 4 fcSf^t £ y££>ca# v-y g|I 6 1 6 #aS89#f£3 tlT 
^S. #y^§P6 1 6£:frLT|I]S£ffiK6 1 0£4 

^194 iz&& u ^aoyy/6i4^ mssa« 6 

1 otff tofts it t, r?f*x-^ i o 66oiSij) 

[03 09] ^N!WME«#«7atX4mW(ciE«#K7ft 
}£kri4. 1 2 irtv>&. S|fr?6 1 214. 



wib<^#0«w*l ^##:ib«#S7{4. m 

X. (f E E P R O M & £ 'O* 1= 81 x TOKr^fHWM * U 

ri 7 1 0 6 fc^lWI— <7)0i&^M6 1 0±tCffM§TV^<73 
T% 7?faX-^ 1 0 6 atPf^ffclfifg^K 7 ^ 4 y 
^^-h'j7yl80C tJR#(tSIRfc 1 HtfDJRftW-I 

c c?)Sjs tmrnx & £ . 

[0310] T^^-aX-^ 1 0 6{4. 4 y-?m$%l 9 
{4. 7?faX-^ l o 6*^ffi L^4 y^S*^ri:"« 

a yreMmztm-th. ±tz. ¥mmm^&7i±. 

4 >'^«»^£t«ffi-r*Hlfc:fflv^^&>f y^St>'4 y 

[0311] ^mmm^mit. 9 

4 rt^4 y 9 &7JW>t&ttirh4 y?m-%si 
9Afi\i l zffitz%ivrz } m. Xli, 4y7ifi^yv<7)Wt%: 

fo-h^y 7m$si 94^04 y^tnm^ntz^co^m 

194 rto4 > 7fi*y>]/xi±^y F&moimm 
mm. 4 y ?m%sifi%}#>x4 v?%?* •/ Maii^st 

Sars^fc&tsBWrSiir«>J:v\ 4)fc, 4y^§H 

1 9 4 n<r>A yttfyivxit^y h^m^mmmm 

{4. 4yi?^l 9 4<J0S^fft^$fLTt J:v\ 
[0312] ffMfi¥S7 t^4b4 y^^tl 1 9 4 

p*3o4 y 7 )vx\$^y Fcot %cr>±tmmmmm 

L. 4 y^ ^'x -/ hlEH^KMT'ftSM^^^-^S: 

ttffi^i f: 9„ 4 y^^»^^aj^£^«4"<^o# 

[0313] 03 5(4. 4 y^^-MJ -/^'l 8 0C7)M 

tflBtfsmitJBJB*^-. 035 (a) cst^f y?*- 

t-y y^'l 80Dil jy?§S§l 94CDMM1 94b 
t^tfOT^f-^x— ^ 1 0 6tfWS$tlX\~>&<, 01 

st^Lfe— «cj^jBS*t/saaac7)r^^-j.x-^ 1 o 6 

Sr. iix^Il^T^faX-^ 1 0 6t7)^-^ i: LXM 
l^ii:*W4tV\ liO7?faX-^10 6[l 
±"R5riftIteHIHIt*ii^r, fMMl 94 btdgafiSfrcu 
5. ffiiSc^T^f-iX-rJ' l o 6 *±T*I*1{-I@IIB**J 
HTflKl 9 4 blzmmt&ZtltZ^-oX, 4 y^«M 

*aBW(c«tas^4 - 1 &x% h . 

[ 0 3 1 4 ] 03 5 ( B) C^f'fy?^- h >J ■yi/l 

8 0 Ei4. 4 y^^S 1 9 4 Will 19 4b lZ±T^ 
tIU7?faX-^ 6 0 6^*S^T^£. ±Ty7 

rtifc:*^r^f-j(.x-^6 o 6t i-^-c. 4y?§§gi 

9 4 i*ico4 y fJSAco^kz mmmzmiU't & z t tfx 
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r?f A x-^6 0 6<?)I?[l flit 1 9 4 b CD 
*S«#*£Lh^>**t*^-*ifc3Wa4U^. 123 5 

(B) (.Cjo(t-i.T^^j.x-^6 0 6(4, iHIMl94b 
«( 4(If_hS*> ^ ( 1 (ITS iX'W-gZttLX^h* 

[03 1 51 13 5 (C) (C^-f x?#— b'J 7x1 
8 0FJ4, 03 5 (A) (^L^M x?#— b'J ?y'l 

8 0Dt|lI«llc, -f 9 4<7)f!litl 94bt1i 
ife^Tyf^x-T* 1 0 6#&lt3;h.Tl^&. a 
StOr^faX-^ 1 0 6<?)[tffl£i9r5£c9iaPB£iS^ 

L^:— *^§tt3tat!cor^^-j.x-^ 10 6*, £ 
ft'bltffccOTy'^-AX— ? 1 0 6«#« t LTM^S; 

[0 3 16] T^faX-? 1 0 6tBail 92t« 

latii. a y7xmfz$titzmmmm$ti&» 

R8&S 1 9 2 tr^faX- ^ 1 0 6 fc tf>ISIR8(i. 
[0 3 17] Ay 9 4tfffimtlLfzb%lzA x 

tcTLtw r^fii-? i o 6mmm-tz>mm 

■ififoho L#»U 123 5 ( c ) c?) i d tElKftMl 9 2Sr 

i&it&ifctioT, max-^ioeffi^y 

ffi<c\t&X*%&. ttz. i»li9 2ii Ay?tm 

mth ;fct"S4L^M7?faX-^ 10 6 left 

[03 18] B3 6(4, A y?il—YV 7x1 8 0c7)M 
fcffi<7)5gSfc^fg£^-t. 03 6 (A) cMxy^-bU 
7x18 001 •fy^§I194^±I194cK 

i2i 2<?)TWstA y?m%si 9 4commti,±mMom 

mtfmihtlZte 0 , x-?^ 1 9 4 tfOIgg&iiJiiSL 
TV**. 4* y?il— hU 7x1 8 0G(4, 3fift<7)R5M2 
1 2^-ftl.^tl^J:-)TB:ii|§^SiS[c 7 )IRW^2 1 3 

aifcc^Jt2SS2 1 3<?)is^i4£v4;^a-r 

[0 3 19] 1 3c7)^ii^'ix(:i3V^-r, 

4* >-^S#ffl 9 4C0±B1 9 4cC7?faX-^ 1 0 

6*^*$ttTV^o Ell 5 tip Lit— flcfEJBSftjfcT 
?fj.x-^106^. •lix^tti^cDTy'f-jLX— ^ 1 
0 6O#^hLTffl^££fc*^?4U^ Wal- 
^10 6(1 4 y?m%sl 9 4CD!R^M2 1 3<D±M1 

9 4c <nimfp$zt,z%m$ti& . 

[0 3 2 0] JRSS2 1 3i7)§I(t y?«P 1 8 

7iiwit)** < , 4* x?f*i&p i y?^m 

l^t, 7;fzx-^ i o 6mmzti&m 

Pit , A y?mkU 1 8 7HjW£< , 4* xy4£*£P 1 8 



7^-fy^g^l 9 4^*^i:3SS'>^^^il, ©K 
[0321 ] 4 xy-(44 x^ffi^P 1 8 7frt>ffl&$ 

ti. ^m&^mMAn 1 8 sfrt>xz>, c\co?z#>. 4 x 

yffii&P 1 8 7f!l<7)JR^2 13^ y?a»S>JBfc-f x 
b 'J 7X18 0 GOH<7)^T^JRWS2 1 3?)4 V 

y^7g»$:h.<g>„ Wilf , A yfima l 8 7 left Lift 

1 3 04xy-***N»§:flT, -fy»Pl 
8 7tZ*&attHR8?g2 1 3<J0>f xyc^jcfii^'T^T 
v^TbI, ffl!<7)lK§S2 1 3Hi^l x^gffcSifvC^ 
4. Ay?mi&Ul 8 7^Sti£V^§S2 1 3^4 x 
^^Ti»$tL^<f 4*x^tt^P18 7^ 

^iSclT2#BOlR^2 1 3CSAL. 2#B«1R§ 
12 1 31*104 yp&ifi&ZtlMibX. 2#g^JR^M 
2 1 3 co A y 7 cofctiLifTtf c\CD&ffiX\ A 

y?ffi&Ml 8 7*>&»jiT3#BJ2l&<7)JK3s^2 1 3 
t(4, 4 x^*Ww$fLTV^ 0 <r«i:-3(;r, ^fy^ffi 
i&P 1 8 7 tj£^lR§S2 1 3*>£>38^lKt^2 1 3^\ 

[0322] £cDJ; -3 fc. r^fai-j' 1 0 6&*ti 
^fiCOBM'M. 2 1 3 HblzA yf^gg 19 4 <7)±M 1 9 
4 c^ffiB^ttTV^COT", 7^f j.x-^10 61^ 
*£>«iJ>£&H»fclft{fr*-4 £ t ***C# £ . St, 
JR^2 1 3<5D§*3^, >f y^ffi^P 1 8 7H»M«1 

0 6*h y^ji^M^^siaj^&^HaiiBmfc^^te/hs 

[0323] 136 ( B ) <T>A >?#—hV yxl80 
H(4, -f x^§§| 1 9 4 <7)±ffl 19 4c *^T>7(:IV' 
4 — ^C0MM2 1 2Jtt^. PSM2 1 2CDT1witA V 

Ay-?m$sl 9 4<J0Jgf|J(4a3lL , rv^ <> ^xy-^-b 
U 7x1 8 0HI1 RSS2 1 2(1 i-5TKMSiX3t2^ 
OlR^S2 1 3 aSt/'2 13b *W^S . WlM^.2 1 3 

1 3 b i0figP(45V ^334 Mt& . 
[0324] -f x^fft^P 1 8 7flJcDJK§S2 1 3 acD 
SM(4, >f xyf**&P 1 8 7*^M,Ti5^<5 , )lRSS2 

1 3b^M4 v±§=Vn sffC JR^S2 1 3bO§i 

(4, IK$&2 l 3 aco^Mco^j; ^^^ztmit 

[0 3 2 5] «2§S2 1 3bO±Hl 94c(C, r^f- 
j.X-^ 1 0 6fimmZtl%>„ mz, IR§S2 13bC 

(4, a y? >j aoH^mmmttZA&m&z 

m^thmXhh^v 7t 2 1 4a*JBj£3*l&. 03 6 
(B) (CfcV^T(4, a* 7 7t2 1 4(4, -iy^l 9 

4 cofiiM i94b*^ jjsrtav zmtLxm^tix 

^S. «'77r2 1 4(4, -Yx^JR@S2 1 3b|*l(;fS 
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[0 3 2 6] SnB. r^fiX-j'l 0 6£JR§S2 1 

3bo±wi 9 4 c^iSt-rcv* ^fy;-riy 

*rJR^S2 1 3 atW>f y?<%TW#aiM£»J6Lfc*IE 
-So SEfcl, 1 3b^^MSrHlf2 1 2<7)#§^ 

IBIH*3M.fc O"*-*. i k=Srir fc: «t -^Tifilftf £ i t fcJ; 
^ , A - rxy H«ffi»<0JH»»ri6>f >-y*i£^ 

[03 27] 136 (C) ^y?^-lij-yy'l 80 
Iii. 113 6 (B) <7)A>?#—hV -vi/1 8 0H(7)JR 
§S2 13bC, ^?L«gflW2 1 6#Wl$tL^tc7)T- 
^?L*gHW2 16(1 IRSS2 1 3brt«±Ii> 

kTmtx^s.mzmfo&xoizimznx&'o . r 

[0328] a >?m$&t>mtifzm>*^ y -y =j±.xcr> 
wxmm^z^ ^m*A wwwm.i 1 3 b^wsAt 

"CLiV^ ZAx&TV+aJi.—* 1 0 6co^fta&£3l# 
jBi-f-HTtett3& t *S. L*»U ^?LMSPW2 1 64««i 
tfrOtfUf, ^KMMM2 l#£ft£J|f4>;?.Sfctf>, 
T?f-.xX— ? 10 6 h^JfiWtth Z. t *$h<Z\ t 
ifiX'^Z* £tz. ^1\MMM2 1 61ZA y?*i>B.Wt 
Z,C0X\ A >7m%w&Mtltzt§r£^X'i> „ AV9WT9 
-^iX— 9 1 0 6fc:W»^TT^faX-^ 1 0 6*M 

V ? ft t * >f y ? * 0 t Wtti&t h & £ B& tfTfc 
4o ^?LK§PM2 1611 MhmMm^^M^M2 1 

[0 3 2 9] 7?fal-?l 0 6£lR§^2 1 

3b(7)±Il 9 4 cfciS(tTV^ 4y?-7xy 
V&tfUHZtiXfr A y^iy FttJIlfc:** 4T- 

fcJR#£2 1 3 aT'tO-f y^tfDJH»«OBtC«JCL/£«E 
S„ JEfc, JRWM2 1 3b^WM£PIil2 1 2<r>-g$ J ¥ 

£ i i: tfX'% h . 

[0 3 3 0] 03 6 (D) <F>AV91]— hU >y^"l 8 0 
Jti. H3 6 (C ) <?M y?#— h'J 7 y 1 8 0 I CD$~ 
?L»tt2 16*>\ ?L&tf>M&& 2««O^TL«tf2 
1 6ARX/2 1 6 BfcJ:-3Tfill&$fi*:t><zrC**. £ 
1 6 A#, ^?L«iIW2 1 6 B«0_tfrtSII 
SfiTVvS. ±ffl|tf>£?L«8&tt 2 1 6Aco?LStl TfJ 
«^fL«SP«2 1 6Bc7)?LSi l 9A§V^ £>£^tl £ 

?L1Ca5«2 1 6 A«. ^1\M.WM2 1 6 B J: 0 i>*gffcSi 

[03 3 1 ] JLaf>h§v^JLW*W2 l 6 Bco^m, 

@co±&V^?LMg|5«2 1 6 Ai 0%Ne^*{i:±& V^co 



T\ IRWS2 1 3bft<DA > ? iiTMcD^Jimmt 2 1 

6B^m*D. suss ft*. Ltztf-ox. — jg^**r 
;f A x-^io64tpjau, r;fj.x-?io 

-^tifiur^fax-^ i o 6Wy?t^n 

1 MfJ<7)^?L«gPW 2 16Bt-fy? j&sigiK $ Jt#> , 

r^^^-x-^ i o 6 7&m<7)A y^aiiwifin. 

[0332] T^faX-? 1 0 6 £IR§S2 1 

3b«i.Il 9 4 ctfStfCl^ -fy^^rxy 
h* a&qiKIJ 3 fvt *» 6 Am. X 

cr>4 y^mzMLXte. F'yhX^yflZk-oXWML 
fztR^2 1 3 aT«D-f yy-^'W^J^MJEL^aiE 

ztx\ rn.ikt.xA y? %'im-t& zttfxz 

£. Ht, JRW^2 1 3 b<7)W*^Pili2 1 2tf0^§^ 

19. a y? -r^yvmiiim&mmmtA ytmz^z. 

[0 3 3 3] W3 7 (A) {4, H36 (C) ^L^-Y 

y?*3- y y -y ^ 1 8 0 1 Lfzmmmmxfo&A 

y?#-hV -yyl 8 0K&^tKBSERrC$>&. 133 7 
( A ) (cs^>f y?^-b'J7yl80 Kcd^TLMSEW 

2 1 6^TgPJi. >f V^^fff 1 9 4c7)JgH^^'|flI(-ti'(t 

at/tFLa**^ § < =5r h X 0 tiStf- § *VT v ^ . 03 7 

(A) IZ^XoiZ, Ay?#—h U vyl 8 0K(1 

#?L«§E» 2 1 6 coTU*Z<D?mtf/h$ <%&£dlz 
gmt&tzMzMMlz U y^lStt ^^xT ^* . ^TLMgP 
W2 1 6T^TL@(±. EMZfz&ZtlzX r>'b£<% 
ot^4WT, Ay?l*&1l'Sffift2 1 6TSU^tAS6 

7^f A X-^ 1 0 6^A,5iV^?L 
«SI5H2 1 6TSI5(C^ V?*«JK£:a&fo£>. T^j. 

x— ^ 1 0 6iSMcoA ytcofflHftf^. z\cr>titib^ A 

y7^m£miti-t& t^co^mA v\z— 

ttMtf*M<t£h. Ltzifi^X. Ay?tfMti&z\tl,z 
£-?XA y?$-hV -y=Jl 8 0K±ffl^#SfL^T 
^^ A x-^ i0 6(;-f y^W^tuLiu, T7 
f ax-^ 1 0 6*M y^ilt^^y^#0 fclftfftEB-t 

4 d t %ffi£t& Z t tfX'% h o 
[0 3 34] — ^r. 03 7 (B) S.t>"H3 7 ( C ) <?M 

y9f]~ b'J'yy'l 8 0 Ul ^TL«SPW2 1 6^T§P 

*\ -f y^^i 9 4comJf^z^^xA y^m^i 9 

4 ^SMttf(tT#^ t:/b§ <ts:hX 3 ^£E«8SfL. * 
T^riftFWBfHWat^L^W y 1 9 4 wSfflco^r 
Hdfc:tfJ-?-r*«tr/hS<!3r^TV^. ^?LWgPW2 1 6 
TgP<7)?L@tl JEBfflStiS ^fcti: < o TV ■?> 
cot', Ay?\i^l\M.Utt2 1 e^TSP^ism^^ti. 
f*»§tLS 0 7?fiX-? 1 0 6*»6jfi^#7Leg|5« 
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2 16 Btf9"R&£-f y^iJWRSftSfctf), 7?faX 

l o 6jfii»-f zcotztb.. Ay 

LJt^t, -f y?# s »ft -g.it t«t 

^^-aX— ^ 1 0 6tC-f y?^W-7t^LJV\ T7 

fax-?i 0 6^My^iEL^^y^*Oi:is^tli-t 

[03351 038 (A)|±, T^fiX-? 1062- 

03 S (A) CM y?#-b 'J >y>"2 2 0A(1 -Y V? 

2C0T>QbA y? #—b <J vis 2 2 0 A&lgffibWffllZ 
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